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AMERIC AN SURGICAL ASSOCIATION 


MEETING HELD IN WASHINGTON, D.C., APRIL 30, MAY 1, MAY 


ADDRESS OF THE PRESIDENT 
EARLY HISTORY OF MEDICAL EDUCATION IN CALIFORNIA 
: By Emmet Rixrorp, M.D. 


SAN FRANCISCO, CALIFORNIA 





Tue early history of medical education in California is bound up with the 
lives of three remarkab Cl three surgeons—one for many years a Fellow 
of the American Surg1 \ssociation. It partakes of the romance of pioneet 

davs and savors of the gold rush 





The men who braved the dangers and the hardships of the long journey 


round the Horn, or traversed on horseback or on foot the two thousand miles 


a 


across the great Ameri desert from the Missouri river to the Pacific. were 
a hardy lot—weaklings could not keep the pace. These pioneers made a 
colorful group coming they did from all walks of life. 


Following those who came to dig gold were others who came to prey upon 


them: gamblers, bandits, thieves—criminals in wide variety. With almost 





| no law but lynch law, men had to stand on their own feet: and individual 
/ character speedily came torward and took things into its own hands But 


there was much 


more decency than knavery. 

In a country in which stage robbery was almost an honorable profession, 
the doctor was immune to banditry, because it was tacitly understood that 
a stage robber happened to be wounded, the doctor would attend hiny and 


divulge the fact nor the bandit’s hiding place to the authorities. 














In this heterogeneous company there came a fair sprinkling of fine young 
men of good family, many just out of college, attracted by the very romance 
of going to California; some of them trained in the professions of law, 
medicine and theology [hese men left an indelible impression on_ the 
community and California owes them an immeasurable debt; for many of 

, them recognized their opportunities for constructive work in the fair new 
state and remained to “grow up with the country”. 

In the open places all those who had the slightest knowledge of medicin 
were called on to help the sick and wounded; malaria particularly and typhoid 
kept them busy. The man without a diploma who could give a dose of physi 

rk or of quinine or iodide of potash held almost as high a position in the com 
ia 21 321 
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aye 


munity as did the trained physician. But the physician with a diplos 
matter how easily it had been secured, looked down with scorn on the sel 


t made doctor. It soon became a time of rigid medical ethics; perhaps be 

F hard and fast rules were found to be a necessity when so much in practic 
was a matter of opinion and precedent instead of knowledge, for bactet 
had not yet been discovered and the dissecting room was the only labor 


Jealousy was fierce and rivalry and competition keen. 


—— 


. Into such a community in 1855 came Dr. Elias Samuel Cooper, scior 
race of strong men of pioneering spirit, implacable as enemies but « 
strong in the maki: 
lasting friendshiy 
older brother was a phys 
cian active in Galesbur 
I1]., a younger brother bi 
came Professor of Gree 
and Hebrew in Rutger 
College, N. | It is pet 
haps evidence of 
strength of the ¢ 
character that all nine 


dren of an oldet -16fe?T 
(mother of Levi Cooper 


Lane), had “Cooper” 


——7~ 


a middle name 





: Born in 1822, in Sor 
' erville, ( hio. ( (MOTs T 
r@ : 
' gan the study of medici 
at the age of sixteen 
. Cincinnati but was gradu 
ated in 1840 by St. Loui 
| University—a scho 
which has long si: 
i+ passed out of existe 
' 
bd He began practice in Dat 
Elias Sar el Cooper ° : 
| o a ville, Ohio. at nineteeél 
and in 1844 moved to Peoria, Ill. He built the first hospital in Peoria, 

Li three story brick building which was called by the children of the neighbor 
K or . 99 c ; 
4 hood Che Spook House”. He was all but run out of Peoria because 
a 

| 


maintained an anatomical museum and dissecting room above his office, whet 
he worked nights to perfect himself in anatomy that he might be famili 


with the anatomical detail of his operative fields. Of course most of th 


cadavers were surreptitiously obtained. Some supersensitive citizens resent 


——— 


the row of human skeletons which lined the wall and when the County Author! 
ties publicly turned over to Doctor Cooper the bodies of two murderers—vi 


| tims of the first execution in Knox County, a mass meeting of irate citizens 


was held but the meeting broke up in a near riot and the matter was quashed 


999 
Vs 


> or 
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Returning from a trip to Europe he brought with him a quantit 
roform, and 1s generally credited with having been the first to use chlor 
in anesthesia in the Mississippi Valley. In 1851, he read a papet 
Illinois State Medical Society, entitled, “The Effect of Chlorot 


Anesthetic Agent in 79 Surgical Operations”. He was vice-presid 


society in 1552, president of the Knox ( ounty, [ll.. Medical -ociety 
Doctor Cooper greatly admired Brainerd, founder of Rush Medi 
lege and conceived the ambition of emulating him and founding a n 
college on the Pacific Coast. He sailed for Portland, Oregon. but 
steamer met one Captain James M. McDonald who prevailed upon hit 
leave the ship at San Francisco. I mention “Captain Jim” as we after 


called him; be ause, out of this friendship Lor ayer tor ( oOoper and thirty 


after ( ooper’s death. he vave to ( ooper ( ollege the land on whi h Lane 
pital stands, as well as substantial sum in money 
Arriving in Cal 


ifornia at the age of thirty-three. Cooper was almost 


diately active 1n organizing a state medical society—he was one of those 
issued the invitation to the medical profession to assemble for the pury 


He was said by a contemporary to have been the very life of the undert 


He was an aggressive man who could not be accused of hiding his light 
a bushel, for he advertised widely his Ophthalmic and Orthopedic Dis 
sary in the several score oi newspapers of the mining districts. This li 


newspapers as reveals by his receipts would be an antiquarian s del 


one, “The \\ ide We ie Was published Ol board all abandoned steamer! 


that name laid up on the mud in San Francisco harbor. In his dispet 


all operations were tree to patients presenting themselves on Wednesday 
Saturday afternoons and medical men were invited to visit the infirmary 
clinic days hese advertising methods were brought up in the Patholo 


Society and Doctor Cooper was severely criticised by the President. Cooy 


who was present strode to the chair, shook his fist in the President’s fac 


threatened to thrash him if he uttered another word against him. Dr. A 
Bowie, a scholar al d polished ventleman, a southernet who believed 
code, did his best to arrange a duel, offering the President his servic: 


second so that the insult might be wiped out, but the President’s valor ox 


out in the drink emporium nearby, whereupon Doctor Bowie changed sid 


atter Cooper st 


and became a fast Irie cd mt Doctor ( OOpPe}l Not long | 


his medical school Bowie became Professor of Clinical Medicine 


ity and with but 


Cooper * Was a Tteariess surgeon oO! great origina 
education, a demon for work he slept but four hours in the twenty-f 


He looked upon surgery as the only field of endeavor worthy of a man 


] 


successiully sutured the fractured olecranon and patella with silver wit 


a 


treated refractory club toot by cutting the soft parts on the contracted 


as did Phelps of New York forty years afterward, and, not having plast 


* Doctor | oper s contributions were published chic the A ves Vl 
and Surgical urnal, 1852. Paci Vedical and Sw | Joun 858, Calif 
Journal of Medicine, 1856-7, Transactions of the Medical Soci ty of California 
San Francis: Vedical | which Doctor ( ooper founded in 1860 
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of-Paris bandages, held the foot in a splint of sheet lead moulded to fit 
advocated early functional demand in fractures and certain diseases of 

devising an apparatus for the leg which he called the “spring boot” 

permitted the patient to walk. He announced a new cure for aneuri 
cutting down on the tumor and sewing it up from the outside. 

Having accidentally torn the iliac vein when ligating the exter 
artery for femoral aneurism, he ligated both vein and artery and ob 
that the limb retained its warmth. The man recovered with a serviceab! 
Cooper then made a series of experiments on the dog, in some ligati: 
vein alone, in others the artery and in still others both vessels; and four 
the limb remained warmer when both vessels were tied than when on! 
was ligated. He devised an instrument for the gradual obliteration 
abdominal aorta and used it with some degree of success on the do 
declaimed against the fallacy of fearing the entrance of “atmospher: 
joints, maintaining that the best treatment of small wounds of joints 
lay the joints wide open and pack with lint. He orated on the fact tl 
wounds healed better in California than in Illinois, accounting for the 
ference by the combination of climate with the use of alcohol ; for he w 
out his wounds with 25 per cent. alcohol. He performed the first Ces 
section in California at a time when the mortality of the mother was 5 
cent. of the reported cases. And the woman lived. 

The account of the case published in the Pacific Medical and § 
Journal by the editor who had been called in consultation and assisted 
operation, gives such a picture of the surgery of the time that it may 
amiss to digress a bit to quote from it 

The woman was in the thirties, primipara, had been in labor for forty hour 


posterior presentation, the head in sight. Doctor Cooper could not account 


except on the assumption of interlocked twins. “After further delay,” the editor 
operated, he (Doctor Cooper) using the knife, through an incision in the 

body between the recti muscles. We found but one fetus, the one which had b 
twenty hours. It weighed eleven and one-half pounds, enough for two but onl 


After various changes and alternations between life and death the patient finall 
so as to be able to walk in about forty days. The treatment was diaphoretics 
opiates, carminatives, tonics, stimulants, etc., according to symptoms. After thé 
of the fourth day she had porter, California wine, bottled soda, eggs, small bird 
chops, loin steaks, rice, etc., as much as she desired. The first three days 
thickness of domestic moistened in cold water is applied to the exposed abdomer 
the refrigerating action of evaporation. As soon as suppuration is established thi 
ing is replaced by a warm poultice of bread and milk until she is well. A weak 
of chloride of soda, (probably chlorinated soda or Labarraque solution) was 
times injected through the vagina into the womb from which it issued from the 
wound .. . These cleansings diminished very much the almost gangrenous fet 
first days of suppuration. The abdominal flatus was drawn off by an cesopl 
per rectum.” 


In short the woman recovered. The editor, jealous of Doctor Coop 
reporting the case, wrote a scathing criticism of the error in diagnosis 
twins, with the result that the most viciously fought malpractice suit of 


California courts followed. The editor was the prosecuting witness. 


The matter of medical education in California was brought up in th 
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society * and at 1ts S¢ 

Dr. John F. Morse « 
“We have no s 

immediate 

institutions And it 

the subject ll part 

out graduates trom ¢ 

Ol medical ( I 

interest 1! 

such an adi ture 

necessity ib 

is almost 

system Ol 

the Hebrew, Gree 

uation only b me nm 

German, ren - 

which Cal | | Oo ¢ 

msidera ul 
“As 3 

principal ol t see! 

Saving ecol I Cal hye 

strations « I 

ol benevolet ‘ t ret 

pittance i 

pense spar! 


cheap furniture, chi 

medicines al cheay 
characterist! that d 
speaking ot Calitor1 


establishment 


the very ne 
school amid 
which the aforesat 
Morse, the 
joined th 
which is said 


to each otl 


doctors and one lawy 


R. Beverly 
Professor Ol 
He was also 


Cole urged moving i 


ology. 
rent. They moved i 
San Francisco, ovet 


and the school move: 


In default of a Cnar®rt 


the University 
California, and 


Pacific. Dr. |] 


()bstett 


DICAL EDUCATION IN CALIFORNI 
meeting, February [IS57,a committee on the 
nan. reported 
1¢ rie ] | i¢ r be { taught 
pra li t the toundu or the ista 
babl« it elaborate views upon the eneral 
fluence tl r ire n ni lally €1 
ols One thi ; wever, might be called 
advantages w ch would arise tron i greater p 
modern languages. In no country in the world 
( in this state and < nsequently none 
d \ slight knowledge of German, French and § 
mfort of practitioners Why men should chi 
jure ea ithful life devoted to an acquiret 
li izes, the first two of which survive the act of 
iculous combination of influences, at the same tim 
ily t terly eglected, is one of those m 
S ni >¢ ( I 1 nkind and no apok 2 
es 
( ent I ospitals a titutions 1 
( nt t whi i b e-gnawing and S 
d € il verished sick, without any broad d 
llar s¢ ent reqt Ss the managers < thes 
rip I lor medi ] tte dance t pal 
t | heart-withering maxim ‘buy cheay 
ery feature of these institutions, cheap buildings 
che d, cheap physicians and cheap nurses 
d cheap coffins; so long as _ thes« 
urit of American, or perhaps moré 
rot so | will it be useless thing to atte 
medicine whicl ire the latural and proper 


he Committee's report just cited, 


+ } 


( yy schedule in Doctor ( ooper's office at 


‘ 
ot 


, , ; 
were well educated 


students. 
( OOpe I 


ter President of the 


Diseases of 


Oper started his long projected medi 
art of the educated medical public, 
called 


j 
} 


itor 


Shot 


and e the 


7 ooper 
|, not long afterward 
and strong men in the grou 
id lectured 


[he faculty consisted at first of 


being Protessor of Anatomy and Surgery 


Medical 
Children at 


\ssociatio1 Was 
id Physi 


\merican 


Women 


and 


ean. In his enthusiasm for the new undertaking Docto1 


nore elaborate rooms, offering personally to pay th« 


} 


» commodious quarters in Union Hall, Howard Street 


ne stt 


ti 


ra hie . 


reet car barns: but Cole 


n, Protessor of 


soon tired of the bat 


its rent tree attic. 


the school derived its right to issue diplomas fron 
a Methodist 
med the Medical Department of the University of the 


institution located at Santa ‘| 


Principles and Practice of Medicine 
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and Pathology in the school was a member of the Board of Truste 
the University. 

[In the announcement of the first course of lectures to students which b¢ 
May 12, 1859, occurs the following remarkable proposal for the cours 
surgery. “First, A regular course of lectures on the principles and pra 
of surgery; second, demonstrative surgery upon the cadaver; third, exper 
mental surgery by vivisection, in which many of the most important prin 
are indelibly impressed upon the mind of the student. Members of the clas 
permitted to assist in these experiments upon animals and afterward expe 
to repeat them under the eye of the Professor of Surgery. This is an e: 
cise above all others calculated to school the hand, the nerve and the ey 
the pupil, and thereby give him the experience he at once requires in pet 
forming the duties of an operative surgeon; a feature in medical educatio1 
however, almost entirely neglected in many other medical schools.”’ 

The course of instruction consisted of five months’ lectures repeated 
second year. The fee of each professor was $20 payable in advance, matri 
lation fee paid but once, $5, with graduation fee of $50. 

In 1859, Dr. L. C. Lane joined the faculty as Professor of Physiolos 
in 1862, Bowle, of the duelling incident, as Professor of Theory and P 
of Medicine. 

In 1862, Doctor Cooper died Hle was only forty years of age. He 
succeeded as Professor of Surgery by Bowie, and in 1863, Henry Gibl 
formerly of Wilmington, Delaware, joined the faculty, taking the chair 
Materia Medica and Botany, and |. F. Morse, former editor and publishe: 
the California State Journal of Medicine, accepted the chair of Medicin 

In 1859, the school graduated two students (with ad eundem degree 


1860, one; in 1861, 5; in 1863, 8; and in 1864, 7; 28 in all. 

In 1864, Dr. H. H. Toland founded a new medical school which bor 
his name. He had erected a commodious building of brick and stone 
furnished it at a total cost said by his biographer to have approximate 
$100,000. With so imposing a building, the Toland school was launched wit! 


great éclat while the old school, lacking the stimulating spirit of Do 


Cooper, was moribund. It ceased its activities and all the students enter 
Toland and formed a working nucleus for the new school. 

The students petitioned the faculty to invite Doctors Lane and Gibbons t 
join the school. This was done and Lane was appointed Professor of Phys 
ology and Gibbons of Medicine. Dr. Beverly Cole, being persona non 
to Doctor Toland, was not invited 

Dr. Hugh Hughes Toland, born in North Carolina, April 16, 1806 
Scotch-Irish parentage, was a notable figure in Pacific Coast medicin 
surgery. Graduating from the Transylvania University of Lexington, Ky 
in 1828, he began practice in his native state. In two years he went to France 
with $3,000 where he attended lectures and clinics for two and a half year 
passing through the cholera epidemic of 1832. Returning to his native stat 
he enjoyed an increasing practice during several years. 
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In 1852, he yielded to the call of the gold fields, shipped out a fully 
equipped stamp mill, one of the first to reach California, and bought the Gwyn 
mine in Calaveras County, California. But mining was not for him. He 
sold out after a year and entered the practice of medicine in San Francisco 
(1853). He rapidly rose in prominence so that by 1861 his annual incoms 
from practice passed the $40,000 mark, a tidy sum for those days. Without 
question Doctor Toland received a larger income from his profession thar 
any other practitioner of 
his day in California and 
I doubt if anyone has 
equalled it since. 

A striking figure 
tall, erect, spare but with 
large frame, hair falling 
nearly to his shoulders, 
upper lip and chin shaved 
as far as the hyoid—hbe 
low that a ruff of brown 
beard which made a won 
derful muffler; straight 
nose, half closed eves, 
straight mouth drooping 
a bit at the corners and 
massive jaws ; he would at 
tract attention anywhere. 

He kept office hours in 
the morning for private 
patients; in the afternoon 
for clinic patients. Time 
and again I have seen his 


waiting room crowded as 





in a modern public clinic ; 


H H Toland 


often a hundred patients 

in an afternoon. No charge was made for the examination of these patients 
nor for the prescription; but at the end of the corridor next the stairs was 
Doctor Toland’s drug store and none but his pharmacist could decipher the 
scrawls of that squeaking quill pen. Some idea of the volume of the busi- 
ness done by this drug store could be obtained from a glimpse at the row of 
scrap books on the top shelf which encircled the room—a veritable frieze of 
huge books of prescriptions. This drug store was a real gold mine. It is 
interesting to note too that Doctor Toland did an enormous mail order busi 
ness. People in the mines of California and Nevada found it easier to write 
an account of their symptoms to Doctor Toland than to make the long jour- 
ney by stage to see him. Medicine was forwarded by express, and Wells, 
Fargo and Company collected the fee. Toland died suddenly, presumably 
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of apoplexy, in 1880, at the age of seventy-four, leaving an estate of n 
two million dollars. 

Immersed as he was in practice, he had little time for original worl 
produced a few clinical papers published chiefly in the Pacific Medi 
Surgical Journal, and wrote a book on practical surgery. 

For six years the Toland Medical College waxed strong; but seriou 
ferences in policy arose particularly concerning the election of new met 
faculty, and finally culminated in 1870 in the resignation of Lane and 
bons, who thereupon re-organized the old school. Of the original 
Bowie and Morse lent their names as professors emeritus, Gibbor 
Professor of Medicine, Lane of Surgery, Cole of Diseases of Wome 
Children. To these were added Edwin Bentley, an ex-army surgeor 
Professor of Anatomy, Clinton Cushing in Obstetrics, Thomas Pric 
Chemistry. Henry Gibbons, Jr., served as dean and continued in that 
for forty years. 

All the students but one followed Lane and Gibbons. ‘Toland, left 
but one student, moved Heaven and Earth to get the students back; 
effect a reconciliation, but Lane was not the man to alter a decisio1 
made. Toland even made overtures to Doctor Cole, for the latter was 
popular with the students. Not a student budged, but Cole became P 
of Physiology and Dean. He remained with the Toland school and set 
if a long 


as dean for many years. This incident was the beginning 
ued rivalry between the two schools; not always free of bitterness 
never forgave Cole. 


\fter an uphill struggle for two years, the Toland school becam« 


with the University of California. Toland stipulated that the medi 
ulty preserve its autonomy, that he be professor of surgery for life 

the right to nominate his successor. This last condition, however, w 
acceptable to the regents of the University. The property was eventu 


transferred to the University and the school became the Medical D 


11 1 
tine 


ment of the University of California and has remained such til 
ent day. 

The Lane and Gibbons school, having excellent teachers and most 
students, lived by virtue of the quality of its teaching and the sheer 
character of its faculty. Authority for granting degrees was obtained 
affiliation with University (City) College so-called, a Presbyteriat 
founded some sixteen years before and located in the heart of San 
cisco; its grounds “forever dedicated to educational purposes” but al: 
block on the southeast corner of Stockton and Geary Streets now cat 
great retail department store (The City of Paris). After a time th 
took again the old name— Medical College of the Pacific. 

In return for the authority to issue diplomas, two students nomit 
the Presbyterian Church were to be given free tuition in the medical 
each year in preparation for life as missionaries. This arrangement 
continued by the medical faculty till about 1895, long after the Univer 
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its appearance—it was too late. Still it remains a mine of information with 
an atmosphere possessed by few text-books, of personal opinion based o1 
long experience. 

In 1882, Doctor Lane unknown to, and therefore without the advice o 
his faculty, erected a splendid brick building somewhat of the proportion 
Rush Medical College ; and invited the faculty to join him in re-organizing thi 
school which should thenceforth be named Cooper Medical College in honor 
of his uncle and in memory of his having founded the first medical school on 
the Pacific Coast. He made one other condition which is peculiarly interest 
ing : viz., that there shoul 
be given annually in the 
college a course of publi 
medical lectures. 

In his announcement 
of the lectures he said, “‘I; 
the creation of this cours 
the founder has entet 
tained the hope that be 
sides being a public utility 
it would tend somewhat t 
relieve Medicine of the 
complaint of exclusiveness 
often charged against it 
of neglecting to contribut 
its quota to the diffusior 
of knowledge in those d 
partments of science wit! 
which medical men are fa 
miliar’. Again, “A major 
ity of these lectures will 
be on matters of publi 
health, but some of mort 


scientific character, it 





believed, may aid in dis 


Levi Cooper Lane 


pelling the errors popu 
larly prevalent that our profession is making no advances; and show to th 
contrary that no scientist is working more faithfully than the medical ; and 
that in no department of science are more new tracts of knowledge being adde 
than in the medical”. In thus breaking away from the hitherto nearly uni 
versal attitude of the medical profession that it was the part of the publi 
meekly to take its medicine, Doctor Lane was far ahead of his time. He real 
ized that the day of the mystery of medicine was passing ; and that the greatest 
aid to the physician in serving the public was the intelligent codperation of th 
informed patient. He was hounded, however, in the local medical society and 
otherwise severely criticised. 
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MEDICAL EDUCATION IN CALIFORNIA 


In 1896 he founded a course of Medical Lectures designed to bring the 
Profession of the far west. into closer contact with the more progressiv 
minds in medical Europe and Eastern America. How well he succeede 


xf those who have consent 


attested by the extraordinary prominence 
give these lectures. The brilliant series of lectures of Professor Macewet 
Glasgow on the Surgery of the Brain, with which the course was inaugurat 
at once impressed the medical world with the seriousness of the undertal 
and made it possible for such men as Sir Michael Foster, Christopher He 
Sir Thomas Clifford Allbutt, Sir Charles B. Ball, Wm. E. Welch, Regi 
Heber Fitz, Vittorio Putti and many others of similar attainment to accept 
the invitation. As one might easily foresee, the lectures have proved to be 
great educational value and a source of inspiration not merely to the students 
of Cooper College but to the medical profession as well. The lectures ar¢ 
now given biennially 

Doctor Lane built and gave to the college a second building equal in size 
the first, and erected Lane Hospital (1894), containing some 150 beds 
tablet in the vestibule he had inscribed the following: ‘“‘This building erected 
by Levi Cooper Lane with moneys earned by himself in his profession, is 
dedicated to suffering humanity and to the medical profession in the hope 
that the former may here find refuge and relief and the latter exercise of its 
humane skill and intelligent sympathy 

Doctor Lane nevet grasped the tec hnic of antiseptic or aseptic Surgery 
This he realized for a propos of it he often said “You can’t teach an old dog 


i t 


new tricks’. Yet he thoroughly believed in the antiseptic idea, ¢e.g., he was 
bound that no germ should come into Lane Hospital. Every visitor, doctor 
and patient on entering was required to put on a pair of clean rubber overt 
shoes. Again, it is pathetic rather than amusing to realize that to keep the 
operating room pure Doctor Lane bought a barrel of bichloride of mercury 
and had it incorporated in the plaster on the walls. 

1 


Doctor Lane and 11S faculty had labored unselfishly to build up _ oopet 


Medical College; there was no stock and no dividends; even no salaries until 
in time laboratory courses were developed. Doctor Lane felt that such devo 
tion as he and his friends had given would serve to keep the institution alive 
and active for all time; and so in the deeds to the property, he had inserted 
clauses to the effect that if the college should at any time unite with any other 
institution the property should revert to the state. But before he died he 
realized that the cost of medical education must so increase with the devel 
opment of laboratories that the small endowment thus far secured would b 
utterly inadequate, and the students could not be expected to pay more thar 
fraction of the cost of their training. He therefore caused the entire proj 
erty to be deeded back to him whereupon he re-deeded it to the college wit 
out these restrictive clauses. More than that, in conversation with Dr. David 
Starr Jordan, then president of Stanford University, Doctor Lane paved th 
way for the absorption of the college into Stanford University. 

Against much opposition from many sources, perhaps better not men 
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tioned here, the amalgamation was effected in 1g09. In turning over to 
ford University the college property, including Lane Medical Libra 
only conditions made by the directors of Cooper Medical College (w! 
themselves trustees of Doctor Lane’s memory) were that the property 


1 


be used for the purposes of medical education in the sense of teaching 


] 


men and young women to be practitioners of medicine ; and, second, that 
tor Lane’s memory should be suitably preserved. Cooper College | 
continued till 1912 in order to complete its contract with the matri 
then in the student body. 

Doctor Lane died in 1902. His wife, the sole beneficiary unde 


survived him only six months; she left one-third of the estate to the 
for a medical library—all she could leave under the law of Calitorm 
charity—and the remaining two-thirds to the then president of the 
and, be it said to his shame, Professor of Ethics, who accepted the 
retained it as, to be sure, he had a legal right to do. The two-thirds 
property were then worth a third of a million dollars and have perl 
doubled in value since. I can now imagine Doctor Lane, if he could 
cious of earthly events, censuring me for thus mentioning this matte 
might rescue his false friend from oblivion ! wish I had the pow 


§ oblivion. To him oblivion was wo 


convey Doctor Lane’s conception 
ful in the completeness of its annihilation ! 

It is often thought that Doctor Cooper left his nephew a tortun 
medical school. As a matter of tact Doctor Cooper’s small estate, 
$30,000, was distributed entirely to relatives in the East; and all that D 
Lane inherited from this source was a few pieces of furniture, some s 
instruments and a number of belated bills which he personally paid 

Doctor Lane had a sentimental side which was little appreciate 
which sometimes took a form that may now seem strange. He car 
preserved in alcohol Doctor Cooper’s heart and brain and put them 
inner sanctum in the college where they still remain as a kind of monum« 
his uncle’s ambitions in medical education. Doctor Lane’s family inherit 
from his mother’s estate was but eighty dollars which he used to purch 
pedestal on which Doctor Cooper's heart and brain rest. 

Now, after the passing of these picturesque and constructive figur 
mosities are dead, the old fights are forgotten and the faculties of the 
university medical schools in California have but a friendly rivalry 
effort to do better work for the benefit of the medical protessio1 
medical science. 

But in this change while much has been gained have we not lost 
thing? <A colleague put.it “Then man was big and science small 
science 1s big and man is small.” That is just it. In our modern educat 
system are we not becoming swamped in the teaching of the infinite det 
scientific fact, perhaps forgetful that the best legacy a college can giv 
graduates is inspiration for work and thought, and the development of cl 
acter and sympathy as a motive in the relief of human suffering? 
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SOME FUNDAMENTAL CHARACTERISTICS OF THE SPLEEN 
AND THEIR RELATION TO FUNCTION 


By Wituram L. Roprnson, M.B., (Tor.) (By Invitation 


oF Toronto, CANADA 


\ HISTOLOGICAL study ot the distended spleen after various ini 


experiments, seems to indicate that the spleen’s chief function is that of 
tion. It is essentially ast spongy network of pulp cells which are reti 


1 


endothelial in type a1 function hese cells are surrounded by a « 


and supported by a trabecular framework made up of fibrous, muscl 
elastic tissue. It is capable of considerable variations in size and 1 


in its meshes a fair portion of the total blood 


firm attachments to the capsule on one hand and to the walls of the 
the othe Chis allows, on contraction, for compression of the puly 
and distention of the veins. The flow of blood through the spleen appe 
be more or less controlled by the relaxations and contractions of the capsule 
and trabecular trameworl 
The nature of the blood flow through the spleen is different from that of 

any other organ in the body lhe arterial system is independent 
venous. The terminal arterial capillaries open out and discharge th 
elements into the pulp spaces. In this manner the blood is brought 
contact with the ret -endothelial cells making up the pulp. It is fore 
from here into th enous sinuses by the contractions of the « : 
trabeculz. gaining entrance to the venous channels through slit-like 
in their bell-shaped openings at the beginnings of some of the 
branches. The circulation t leretore 1s an open one. The purpose of 
of circulation is obviously to bring the blood elements into direct cont 

the reticulo-endothelial cells in order that they may exercise thei 
function, namely phagocytosis of foreign elements. Before phagoc vtosis 
occur the foreign particles must adhere to the phagocytic cell. The mec! 


ism by which this occurs represents an interesting problem in filtration. On 


might describe a filter as something which separates particulate matte1 

its fluid menstruum. While this may be true the mechanism by which it takes 
place is not simple Berketeld and Chamberlain filters were long thought 
filter bacteria becaus« Ol the smallness Ol their pores Bex khold’s or! 


formula for determining the mean diameter of the pores would seem to sul 
stantiate this view. Using this formula Mudd calculated the mean diametet 
of the pores of a series of Berkefeld and Chamberlain filters, to varv betwee 


) , ‘ > , 
0.38 and 0.45 u. Bigelow and Bartell, however, have shown an error of 


decimal point in this formula, which makes the diameter of the pores tet 
times larger than that « uculated with Bex khold’s tormula. With the 


“Hoo 
oOd0 














































WILLIAM L. ROBINSON 





rection we see that the mean diameter of the pores of Berkefeld and Ch 
berlain filters varies between 3.8 and 4.5 u. Pores of this diameter are plent 
large enough for the passage of most bacteria. Such being the case thet 
must be some other explanation of this phenomena of filtration. Mudd 
suggested and proved that it is dependent upon the electrical charge oi 
wall of the filter pore. On their walls there is a Helmholtz double 
Filtration occurs by the process of adsorption of the bacteria to the wall 
the filter pore. This occurs when the electrical charge of the bacteria or 
particulate matter is opposite to that of the wall of the pores. The walls 
the Berkefeld and Chamberlain filters, which are made up of siliceous n 
rial, carry negative charges and therefore filter out positively charged 
ticles. This theory has been further substantiated by Kramer who mac 
filter of plaster-of-Paris. The presence of calcium carbonate in the comme: 
cial product gave a positive charge to the walls of this filter and with this 
was able to filter out colloidal substances which passed through the siliceou 
filters, and vice versa, substances which readily passed through the plaste: 
of-Paris filter were held back by the siliceous filters. A series of experiment 
were done to answer the following questions : 

1. Is filtration by the spleen mechanical in nature? 
2». Does it depend upon the vitality of the pulp cells? 

3. Is it electro-physical as in Berkefeld and plaster-of-Paris filters 

4. Is it selective in character ? 

To eliminate the mechanical factor in the process of filtration the 
was first distended to capacity with the perfusing fluid. India ink, the 
ticles of which are extremely small as compared with the diameter of 
vascular channels and pulp spaces, was added to the perfusing fluid and 
readily filtered out by adsorption to the filamentous processes of the pul 
cells. Filtration was also found to be independent of the vitality of the pul; 
cells. Spleens were perfused first with potassium cyanide and later with th 
India ink solution. Filtration occurred just as readily as in the living sp 


men. It would seem, therefore, that the process is electro-physical in chat 

ter, apparently being the same as that of Berkefeld and_plaster-of-Pari 
filters. The question of the selective character of splenic filtration was dete: 
mined by the perfusion of colloidal metals of known electrical charg Intr 

venous injections of colloidal silver, platinum and copper were used for tl 

purpose. The colloidal platinum and silver particles are negatively charg 
while those of copper are positively charged. It was found that the spleet 
quite readily filtered out the silver and platinum but the copper pass 
through ; no trace of it could be found adherent to the pulp cells. In the cas 
of the silver and platinum, deposits of these metals could be seen adherent 

the filamentous processes of the pulp cells. It would seem, therefore, that tl 
process of filtration by the spleen is electro-physical in character, selectivé 
and not dependent on the vitality of the cell. Substances carrying a negativ 
charge are adsorbed to the pulp cells. 








DEVELOPMENT AND PROGRESS OF SURGERY OF THE SPLEEN * 


By Epwin Beer, M.D. 
or New York, N. Y. 


« 


In MANY fields of human pathology, surgery has been privileged to play 


q decisive role, and in the diseases associated with splenic disturbances the 


recent era has its very basis in the study of our operative results. Most of 


the diseases of the spleen that are demanding surgical intervention are not as 


yet reproducible in animals and as a result we are called upon, after due and 


1 


careful consideration, to adopt a somewhat experimental attitude in approach 
ing many of the problems involved in this new field of therapeutic and noso 


logical research. ‘This newer attitude has given us a much deeper insight 


| 


into the diseases of the spleen than we ever would have developed if we had 
followed the older non-surgical methods of approach; and as a result the 
advance of recent years has been by leaps and bounds compared with the 
thousands of years of snail-like growth in our knowledge concerning this 
mysterious organ. 

About the physiology and the pathology of the spleen the ancients, Hippo 
crates and Galen, knew little or nothing, though it is interesting to recall that 
the former wrote of bleeding from the nose and from the gums in this con 
nection. Galen enshrouded the whole subject in rather unintelligible mys 
tery. He definitely disagreed with those who stated that the spleen was made 
for no purpose,’ and suggested that “the residual matters from the liver” * aré 
in part attracted to this organ.* 

The following centuries added but little, so that it is not surprising that 
toward the end of the last century du Bois-Reymond in his lectures on physi 
ology summed up the situation by saying, “Now, we come to the spleen. Of 
it we know nothing. So much for the spleen.” Already at this time the 
spleen had been attacked by surgeons (for prolapse, hyperplasia, cysts, wan 
dering spleen and malaria), and apparently appeared to be an organ that was 
not essential to life or to well-being. With the advances in hematology, in 


general pathology, and in organic chemistry, the whole picture has changed 


so that the recent literature is full of valuable contributions to this subject, 


which will surely help in clarifying our diagnostic procedures and the indi 
‘Galen: Natural Faculties (Loeb Classical Library) p. 143 
“Idem: p. 277. 
‘Idem: p. 213 et seq: Moreover, he believed that “the blood is purified both by the 
spleen and by the bladder, beside the liver Also that the humours which are decidedly 


thick and earthy in nature and have escaped alteration in the liver are drawn by the 


spleen into itself thus preventing harm to the organism as a whole.’ 
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cations for therapy. In fact, Herfarth* collected 1,000 papers during 
1926 devoted to the subject under consideration, and no one intere¢ 
this subject can fail to study and to use his exhaustive and excellent r i 


926 International Surgical Cong1 


of their contents. \lso, at the 
Rome, the diseases and the surgery of the spleen were important to] 
discussion. All of which demonstrates the vital interest taken in the stu 
this organ which is making for a better comprehension of its phy 

and pathology. 

Since Aschoff and Landau’s (1913)° important work on the ret 
endothelial system there has been a very strong tendency to group the 
anatomically and functionally, with the elements of this system, incl 
it does the Kupffer star-shaped cells of the liver, the medullary tissu 
bones, the lymphatic glands, and the cortex of the adrenal All these 
contain cells which seem to have a function related to the cells of the 
as suggested by their intra vitam carmin staining noted by Ribbert 
very possible, in view of this close relationship, that after the sple 
removed the endothelial apparatus of this system takes over some 
function of the removed organ. In other cases splenules or accessory 
are found; and these after splenectomy may enlarge, just as the ret 
the 


] 


the spleen after resection may enlarge and carry on the function ot 
In some patients these accessory S] leens have been found to be quite 
ous, and as many as thirty or torty scattered over the omentum hav 
reported by Schilling. It is interesting to note that these accessory 
(which may be as large us walnuts) may possibly be the result of 
uterine or post-birth injuries, because in a number of patients on whom 
eration had been done following a splenectomy for rupture of th 
numerous small splenic masses were found scattered, either as miliary 
or as large as cherries, all over the peritoneal surface. Albrecht has rey 
finding 400 such accessory nodules 

As tar as the physiology of the spleen is concerned, it has been rep 
by Bareroft and Stephens that this organ changes in shape during « 
contracting to one-half or one-third its normal size. They believe th 
of blood squeezed out is equal to about one-fifth of the blood circu 
through the body. A similar shrinkage of the spleen has been observ: 
hemorrhage, perhaps caused by release of stored erythrocytes. Accord 
Herfarth’s review, the spleen during fetal life contributes to the for 
of red blood cells, and under certain conditions in adult life it re-assumes 
function. In this respect there seems to be a resemblance between the 
of the bone marrow and that of the spleen, both taking part in the prod 
of red cells and myelocytes. The spleen, moreover, seems to be the I 
organ in the iron metabolism of the body; but just how this iron derived 
the breaking down of the red cells is carried from the spleen and formed 

* Herfarth, H.: Ergebn. d. Chir. u. Orth., 1926, vol. xix 


Aschoff, L: Lectures on Pathology. New York, Paul B. Hoeber, Inc., 1924 
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“conservative surgery of the spleen” as opposed to splenectomy. Before th 
modern era there was considerable opposition to removal of the spleen, eve: 
though it had been demonstrated that life was compatible with absence o| 


organ. It is interesting to note in this connection that the first published 


' 
tT? 


operation on the spleen was along the lines suggested by Weinert, nam 
ligation of the splenic vessels, by Viard in the 16th Century, who tied th 
vessels of a prolapsed spleen. In view of the polyglobulie, and in view 
the persistence of Jolly’s bodies in the red blood cells, A. Weinert ® has 
forcibly come out for less radical surgery, but up-to-date only a few ha 
followed his line of reasoning (von Stubenrauch, Wendel and Lemaire 


no thy, 


have attempted to control the situation in system diseases by ligating 
artery or arteries of the spleen proximal to the left gastric epiploic artet 
The reason for this is in part to be found in the fact that ligation of tl 
artery of the spleen may be more difficult than splenectomy. Still, under cer 
tain circumstances, where the spleen is very firmly adherent (as in the c: 
reported by Lanz, where it was attached to the urinary bladder ) either in 
abnormal position or in its normal site, the indications for arterial ligati 
are self-evident. The only other operation that can be considered in mo 
conditions is total removal of the spleen; though occasionally, in ruptures « 
the spleen and in localized suppurating processes or localized cystic dis¢ 
a resection or incision and drainage may be feasible. In cases of wanderi1 
spleen, splenopexy may be indicated 

The operative approach in splenectomy has varied greatly with different 
surgeons, and no classical incision has been generally accepted. Some sut 
geons have favored a vertical incision along the outer border of the left 
rectus ; others a transverse incision; others an oblique incision from the cost 
margin running down toward the navel; and still others a combined verti 
and transverse incision. Ina few clinics, when the operator has decided upor 
a splenectomy an incision parallel to the left costal margin, starting ovet 
left rectus about one inch from the free border of the ribs and running pat 
lel to the free border of the ribs to the mid-axillary line, has been the met! 
of choice. In case the incision has to be enlarged, the sheath of the rectus 
both anteriorly and posteriorly, as well as part of the muscle, can be incis 
without damaging the muscle, and the incision can be prolonged posteri 
to the posterior axillary line. Although this incision apparently interfer 
with a number of the intercostal nerves, a weak abdominal wall after primar 
union is a great rarity. I understand that in Kuttner’s clinic this incisio1 
popular, and most of the men at Mount Sinai Hospital use a similar approa 
To give ample exposure a sandbag is placed under the left side of the chest 
which allows the operator to look well up under the left dome of the di 


phragm and see every step of the operation. After the abdomen has be 


opened and the intestinal coils have been packed off, if the hand is introdu 

between the spleen and the diaphragm, in simple cases where there are 

few adhesions the spleen is readily delivered into the wound, so that t! 
* Weinert, A.: Zentralbl. f. Chir., Dec. 3, 1927, p. 3076 
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short vessels running from the greater curvature of the stomach. as well as 


the splenic artery and vein, can readily be handled. It is wise, after di 


ing the organ well into the incision, to place a hot moist pad 
behind the spleen while the ligation of the vasa brevia is being cart 
It is well to tie these doubly, and cut between before attempting to 
the larger vessels of the pedicle, which are readily seen and felt throy 
peritoneal layer which covers them \s one is liable to draw up the 
the pancreas 1n this manipulation, one should be careful in ligating th 
at the hilus, lest one injure the pancreas. It has been my custom 


these vessels separately with firm chromic gut, pushing the tail of 


creas out of the way s it almost regularly appears drawn up by th 
which in part run behind the tail of this organ. These vessels can be tie 
doubly and cut between; or, the proximal ligature being applied 
clamp can be used at the splenic hilus. It is somewhat risky to apply 
pedicle clamp to this pedicle , as one 1s hable to damage the tail of the | cre 
in this way. If adhesions to the diaphragm are found, occasionally th 
be reached and tied; at other times one has to pass hemostatic sutures ovet 
these bleeding points to control the bleeding after the spleen is out of the 
body. Some operators have encountered very large veins in this regior 
have recommended approaching these vessels Irom above the diapl 
The wound in the abdominal wall should be carefully closed without d 
as drainage not only weakens the wall but predisposes in some cases to the 
development of subphreni suppuratior 

At times when the diagnosis is doubtful. as in rupture of the spleei 
may be forced to make two incisions in the xlomen, in case one t 
deliver the spleen through the original median or rectus muscle explot 
incision. A non-complicated splenectomy, under these circumstances, cat 
frequently be done through either one of these incisions. In case tl et 
is not badly torn it may be possible to suture the organ. underpinning the 
chromic sutures with fat, muscle or fascia so that they do not cut through the 
tissue of the orTrgal In those cases where the spleni artery is to be ti 
must look for this vessel along the upper border of the pancreas after ¢ 
through the gastrocolic omentum, and ligatures can be applied to the 
as it runs along the upper border of the pancreas or just behind this « 
In the few cases where an attempt has been made to re-attach a wanderi 


spleen, it has been recommended that a pouch be made between the peri 


toneum and the musculature. so that the lower pole of the spleen can be 
cated into and held in this pouch. Many of these cases, however, d 


demand conservation, as the organ 1s trequently diseased ven in these cases 


splenectomy has more often been done than splenopexy Pre-operative 


1 
| 


post Operative transtusions may be of inval 


uable service in all these operations 
In the report which I made at the International Surgical Congress 

Rome, in 1926, ot the work done by the staff of the Mount Sinai H spital 

along these lines between 1908 and 1926, | was able to report, with Dr. N 
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Rosenthal’s codperation, a series of ninety splenectomies‘ for a great 
of conditions. As many of these cases were operated upon when the 
tions for surgical procedures were less clear than they are at presei 


mortality was unnecessarily high, twenty-eight of the ninety patients 


as a result of the surgical procedure. With more careful selection « 
years have passed, the mortality has dropped very materially ; but ever 
time, in a series of fifteen splenectomies for chronic purpura hemorr! 
there were no deaths. During the last two years numerous further splet 
mies have been done, with a very moderate mortality. 

Instead of dealing with all types of splenic disease in this brief 
it might be advisable to limit myself to a discussion of the more c 
conditions for which surgery of the spleen has been employed, such as 
of the spleen, pernicious anemia, purpura hemorrhagica, Gaucher’s d 
Banti’s disease, and hzemolvytic icterus. as these groups illustrate most 
the progress being made in this field of surgery 


Ruptur vi a bh] } ma) 17 Ive } } , ] leen rs lis S ad 
f Uf i Ale SPicell hay \ a normal spieen or a diseased 


il may be traumatic or spontaneous. In traumatic rupture of the 


spleen the bleeding may be so profuse that immediate operation is dem 


and splenectomy becomes a life-saving procedure. On the other | 
some of these cases the rupture does not lead to such serious results. p 
because the capsule of the spleen is not torn, and after injury a period ot! 


being follows and secon larily, within a week or so, the Cay sule of thi 


ruptures anda serious hemorrhage occurs. These cases, sometimes calle: 


\“ 
Floating or ectopi spleet I 
Rupture of spleet 
| mors of splee1 
Simple cyst 

b Echinococcus cyst 

c. Sarcoma 

d. Lymphadenosis . 2 I 


e. Metastatic carcinoma 
Inflammatory splenitis 
a. Tuberculosis I 
b. Syphilis I 
( Abscess 2 I 


Gaucher’s diseas« 5 


Panti’s disease 20 12 2 
Hemolytic icterus . 5 I 
Purpura hemorrhagica 

a. Chronic I 15 

b. Acute 2 2 

c. Aplastic anemia 3 
Pernicious anemia . I 
Leukemia ; 
Cirrhosis of liver with splenomegal 

00 16 6 { 2k 
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celebrated case, which was operated upon by Professor Schloffer of Prague, 


so striking that it is worth while calling to your attention briefly. 


The patient presented the clinical picture of extreme thrombocytopenic purput 
was a female of thirty-six and had been under observation for many years fo1 
recurring hemorrhages. She had severe epistaxis, petechiz in the skin, ecchym 
had since youth the bleeding tendency. Ten years before the operation she had |! 
bleeding from her genitalia, from her nose, from her gums, and general petechie. H 
hemoglobin had been as low as 10 per cent., and there was a sudden crisis with i1 
ment, but the epistaxis and petechiz frequently developed. In 1910, she had severe bl 
ing after parturition and thereafter had repeated attacks of severe menorrha 


1913, the tendency to bleeding still persisted, 


and in 1916, the year of admission and 
tion, there was an uncontrollable epistaxis which dominated the picture. On 
examination her spleen was three fingers’ breadth below the ribs, her blood pressur: 
practically normal, no lymphatic enlargement, no tenderness of the sternum or 
Her blood examination showed red blood cells 3,792,000, white blood cells 671 
platelets, which were almost exclusively giant forms, numbered 200. Coagulatior 
in three minutes but there was no clot reaction even at torty-eight hours. The 


nose was packed for six weeks before the bleeding could be controlled. Petechia 


oped all the time under observation and there was bleeding from the gums \ 
removal of the spleen, which was a comparatively simple procedure, the chang¢ 
clinical picture was most astounding. The bleeding tendency stopped. The platelet 
to 500,000, the bleeding time was shortened, the patient prior to the splenecton 

to bleed from the slightest needle prick, whereas now there was ‘difficulty in getti1 
specimen on pricking the finger. Moreover, the clot reacted normally. The patient 


reported, four weeks after operation, as showing a marked improvement, if not a 


splenectomy, of essential purpura hemorrhagica or Werlhof's disease. 


The characteristics of this disease, originally described by Werlhof, nov 
usually called thrombocytopenic purpura, are well known; and the remar! 
improvement in the picture presented by these patients following splenector 
has probably been noted by every one in this audience. In a recent pape 
Dr. Nathan Rosenthal® he calls attention to varieties of purpura associat: 
with thrombocytopenia. The symptomatic thrombocytopenic purpuras ass 
ciated with leukemia, endocarditis, splenomegaly, Banti’s disease, Gauche 
disease, hemolytic icterus, pernicious anemia, tuberculosis, etc., should nati 
rally be excluded in the diagnosis of essential thrombocytopenic purput 
In this paper Doctor Rosenthal refers to twenty-two cases of the chronic ty 
cured by splenectomy, and seven more than were included in the abov 
lation which was presented at the International Congress. In acute thromb 
cytopenic purpura operative results are far from satisfactory, as most of tl 
patients succumb." '!: '! Some of these cases may pass into the chronic stag: 


‘Rosenthal, Nathan: Journal of Laboratory and Clinical Medicine, January, 1928 
seer, Edwin: Essential Thrombocytopenic Purpura-Purpura Hemorrhagica a 
Its Treatment by Splenectomy, ANNALS or SuRGERY, October, 1926, vol. Ixxxiv 
Engel, D.: Arch. f. klin. Chir., 1924, vol. cxxix, p. 563 
Anschutz: Zentralbl. f. Chir., March 31, 1928, p. 810. Anschiitz questio1 
validity of his assistant, Engel’s conclusion as to the inadvisability of splenectomizing t 
acute cases, as apparently what Engel had interpreted as a primary bone marrow disea 
was subsequently demonstrated by Schulz to be an artefact Furthermore, Anschut 


states that in two peracute cases in the Kiel Clinic, splenectomy led to cure. 
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and others may spontaneously get well (N. Rosenthal) while others progress 


steadily down hill responding but little to therapy 


The theory which underlay the original operation of Kazn 


described ) was that the spleen destroyed the blood platelets and w 
¢ | 


sible for their very low number in the circulating medium. Fr 


other hand, thought that while the spleen was in, it exerted an inhi 


the mother cells of the platelets, the so-called megakaryocytes in the bone 
marrow. Brill and Rosenthal, as well as Weinert, thought there might 
an influence exerted upon the capillary vessels by disturbed splenic actior 
perhaps associated with qualitatively changed platelets. In the recent pub 
) lication of Rosentha just referred to he states that he believes that bot! 
the Kaznelson and the Frank factors may play a part in these cases Hi 


believes that in those cases where the platelets after splenectomy tem] 
rarily increase in number and then drop to low levels again, the conditior 
is due to defective marrow activity (Frank); whereas 1n those cases where 
the platelets maintain their increase following splenectomy, the spleen acts as 
the lytic agent (Kaznelson ). 

It is interesting that even after splenectomy moderate bleedings occur, o1 
recur, but never to the extent that obtained prior to the operation, despite the 
fact that only a part of the reticulo-endothelial system has been remov: 
This paradox awalts adequate explanation 


In this group of cases X ray of the spleen, with the hope of shortet ing the 


coagulation time, has been tried without much result. Stephan and others 
have become quite enthusiastic about the use of X-ray for this purposs 
they advocated it at the recent International Congress as a pre-operative 
cedure in all patients liable to have complicated operations associated with 
excessive bleeding. Apparently this has not proven to be a specific action of 


] 1 


the Rontgen-rays on the spleen, because others have reported a similar short 


1 1 


ening of the coagulation time after exposure of the splenic area following 


} splenectomy. Perhaps when the coagulation time is diminished it may be du 


to action on the blood itself. In gynecology, the whole question in cases 


] 


menstrual bleeding is being studied on the basis of the hematological situatio1 


underlying thrombocyptopenia ; and it 1s expected that in view of the fact that 
this disease is more common in females than in males, these studies will throw 
light on some of the abnormal menstrual bleedings. It is in this group, 1 
purpura hemorrhagica cases, that authors such as Weinert have recommended 
ligation of the splenic artery; and good results have been reported following 


} 
| 
| 


this substitute for splenectomy by at least three writers (von Stubenraucl 


Wendel and Lemair 


Gaucher's Diseas In this disease splenectomy should probably not be 

i performed. I suppose if the diagnosis could regularly be made there would 
be fewer attempts to perform splenectomy in this disease. KE. P. Bernstet 

was able to make a pre-operative diagnosis of this condition by aspiration of 

“ Bernstein, E. P.: Journal of American Medical Association, 1915, vol. Ixiv, p. 1907 
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the characteristic splenic tissue. In view of the fact that these aspiratio1 


be I 


are occasionally followed by serious hemorrhages, the surgeon has 
tant in taking such diagnostic steps. Apparently Gaucher’s disease 1s 
disease, and removal of the spleen eliminates only one element, the rest « 
reticulo-endothelial system being in the same condition, or in a simil 
dition, to that of the spleen. Whether this is a metabolic disturbanc: 
suggested by Aschoff, or whether this is a system proliferation approa 
neoplasia, has not been settled; but in view of the fact that the spleen 1 
a part of the disease, the operation oO! splenectomy seems of questionable 
priety. In the last case operated upon by me, the spleen was removed u 
the impression that we were dealing with Banti’s disease, and the gros 
microscopic appearance was that of Gaucher’s disease. Though the 
recovered and is greatly improved in general health, having gained 
pounds, it 1s questionable whether any permanent relief has been obtai 
Banti's disease, or chron splet it anemia, is still one of the moot 


tions both in nosology and therapy. Although many people believ 


an entity as Banti’s disease exists, a primary splenomegaly witl 


cirrhosis of the liver developing into a third stage with ascites, other 


very skeptical concerning its clinical entity. Whether the more refined 
exaniunations recently published by Rosenthal are going to help in the « 
lishment of the clinical picture of this disease, as well as the prognosis 

ing splenectomy, remains to be seen.'* That there is a clinical pictur 


] 


enlarged spleen which shows Banti's disease (originally described 


adenie” ) associated with leukopenia and anemia and clinically manifi 

itself in hemorrhages from the alimentary tract, and going on to a cirr!| 

of the liver with ascites, cannot be denied. Whether this is a primary dis 

of the spleen which secondarily affects the liver, is difficult to demonst1 
Judging from the literature, typical cases of Banti’s disease art 

common in Italy than in the more northern climes. Splenectomy, 

group ot cases, seems to have a very definite beneficial effect. evel 

all the manifestations of the disease are not permanently eliminated. | 

rhages from the alimentary tract (even fatal ones) occur months or yeat 

14 


splenectomy. Lecene™ only recently reported such a case in which 


gastric hemorrhage occurred six months after splenectomy; and one « 


which I presented before the New York Surgical Society '’ had a very 


gastro-intestinal hemorrhage several years after removal of the spleen 


ascitic stage of this disease. At the International Surgical Congress, S 
maker made what is perhaps an important contribution to this subj 
obscure hemorrhage from the bowel, when he reported successful 
Diagnostic aspirations of the bone marrow have also proved of great 

Valle 

Rosenthal, Nathan Studies on B tl Disease Blood Platelet Factor Wit 
erence to Splenectomy. Jour. Am. Med. Assn., 1925, vol. Ixxxiv, p. 1887 

‘Lecene, P Zentralbl. f. Chir., 1928, p. 38 

Beer, Edwin: Banti’s Diseas« \ OF SURGERY, 1920, vol. Ixx1, p. 2 
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| i { 
denbergh reaction | me patients pains simulating gallstone atta 
been noted, and othe ve developed, as a result of inflammatory 
around the spleen, 1 in this region as well In the mild cast 
anemia, pall nd ictet re slight, it is questionable whether sucl S¢ 
procedure as splenectomy should be attempted, even though it is to 
only curative meth ealine with this disease 
Sitaeerative treatment ty anlenecteaw tus becuse ak eel 
within the last fe w years that some clinics have already reported manv dozens 
of cases, with a comparatively low mortality and excellent end-results 


recent review of the literature, 184 cases were found in which splen 








EDWIN BEER 


had been done. It would be strange if, in view of the fact that this is a systen 
disease, removal of only a part of the reticulo-endothelial system would 
curative and that no recurrences following splenectomy were to take p! 
In fact, a number of authors have called attention to this possibility, and | 
seen cases where recurrence developed, in one patient as early as four mont 
after splenectomy. An interesting observation made on the fragility of 
red blood cells following splenectomy in these cases is that though the patient 
are almost regularly relieved of their symptoms (the anemia and the icteru 
rapidly disappearing ) still the resistance of the red blood cells does not wit 
any regularity increase to the normal. 

From this review of the surgical treatment of the various diseases i1 
group, it is evident that surgery has contributed a great deal to the clarifi 
cation of the functions of both the healthy and the diseased spleen vet 
though at the present time it is difficult to accurately define the indications 
splenectomy in many of these cases, and even much more difficult to deter 
mine when ligation of the splenic artery should be used instead of splene 
tomy, still the more carefully the cases are studied and the more complete! 
they are reported, the sooner will the clinician be able to decide upon the valu 


of these two procedures, and in general, upon the indications for surgi 


attack in these varied clinical pictures. 
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SURGICAL TECHNIC OF SPLENECTOMY WITH PRESENTATION 
OF NEW INCISION 
By ArtHuR Dean Bevan, M.D. 


or Cuicago, Iu! 


| HAVE for some time been making a study of the surgical anatomy 


technic of the operation of splenectomy | have done this both on patients 
and on very fresh postmortem material, most of it but a few hours afte 
Diaphragm 





Spleen 





death, with little change in the tissues. I have found these studies have bee1 
very interesting, and they have given me a mental conception of the anatomy 
of the spleen under normal and pathological conditions, which has been most 
helpful in operative work. It is because of this fact that I have ventured to 
present to you briefly the results of these studies. 

The spleen is normally a small organ weighing about two-hundred grams, 
wedged in the posterior portion of the left upper quadrant of the abdomi 


cavity, completely covered by ribs and completely hidden from view by 


the surrounding structures even when the abdomen is opened widely his 
is shown in Fig. 1, a front view of the abdominal viscera In Fig. 2, 


I show you the posterior view of the abdominal viscera with the posterior 
position of the spleen. The normal spleen extends from the lower border of 
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the ninth to the lower border of the eleventh ribs, and the tenth rib cover 
centre of the organ and is parallel with its long axis. 

The spleen is wedged in between the diaphragm and the stomac! 
organ has two surfaces, a c 
surface in contact with the 
phragm, and a more or less c 
surface, called the visceral 
(see Fig. 3), divided into tw 
by the hilum, an anterio1 
contact with the stomach and 
terior in contact with the left 
ney. Just below the stoma 
beneath the vessels enterit 
lower part of the hilum, thet 
small surface, called the pat 
surface which ts usually in 
with the end of the tail of th 
creas and below this is a bi 
area in contact with the colon, 
the colic surtace, or lower e 
ity of the spleen. The uppet 
tremity is directed toward the 
The lower extremity, or coli 


face, rests upon the splenic He 





of the colon and is supported | 


phrenico-colic ligament. Tl 


rior border is thin and 


Splenic a. 


notched, and the posterior Phrenicoli 









rounded. 

You will see that the 
spleen is mosaicked in be / 
tween the surrounding 


viscera and diaphragm 


—— 
a a 
‘~ 


as a piece of mosaic in a 


————— 
— - 





mosaic floor, and much of 
its support is obtained XK 
from this fact. It is, how- 1 
ever, supported in part Pie 
by the fact that it is com 
pletely surrounded by 
peritoneum from which 
it receives three peritoneal ligaments which complete its support and hold 

its place in the upper abdominal cavity. These ligaments are the gastro-spleni 
the phrenico-splenic and the colico-splenic. In Figure 4 the gastro-spleni 
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placement of the spleen, which change the normal anatomy and require 
study. Enlargement of the spleen may change the normal spleen wei 
200 grams to one weighing 2000 grams, and with this enlargement th 


tomical picture is greatly altered. The 2000 gram spleen fills the entir: 


hypochondrium, pushes the stomach to the right, slides over the trai 
colon and splenic flexure and descending colon, and comes to occupy 
greater part of the left abdomen 


The distance from the hilum to the origin of the splenic artery is 





Short gastri: 
jarteries 


Fic t Arterial s ply f spleen, stomach ind pancreas 


ened ; the hilum comes much nearer the median line. Splenectomy in sple: 
megaly, even of good size without perisplenitis and adhesions, may b 
adequate incision and exposure a simple matter and mean simply careful fre 
ing of the spleen from its peritoneal attachments, rotating the organ inwat 
and downward and ligating separately the vessels at the hilum. Splenomeg 
with perisplenitis and adhesions may furnish the operator doing a splenectot 
one of the most difficult problems in surgery ; here adequate exposure is ess« 
tial. One cannot tell with absolute certainty before opening the abdom 
whether the spleen is adherent or not; on that account, the surgeon must 
prepared to handle either a simple or a difficult splenectomy. My studi 


have been directed to meet this situation as far as it can be met. 
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Many plans of incision have been suggested and carried out in the opera 
tion of splenectomy; a midline incision; an incision through the left rectus 
saving the nerve supply, by keeping the greater part of the muscles to the 
outer side of the incision, or all the muscle to the outer side as Moynihan has 


done; an incision parallel with the costal arch, resecting the costal arch, et 





? . 
} 
k 
we \ 
ex Se 
“\ of ‘ MV 
Tail of pane Y 
ail of ex yy 
Mp NIS 


l t 7 Ligating splenic vessels 


For some time | used a large S-shaped incision through the left rectus, sav 


ing the nerve supply by keeping almost all the muscle to the outer side, 

: making the incision of sufficient length, as a rule extending it downward 

’ almost to the lower end of the enlarged spleen, and then, if extensive adhesions 

or other conditions demanded, curved the incision three or more inches out 

; Sli. 1 

ward dividing the rectus so that a huge flap could be turned upward and 

e outward exposing the spleen and all the structures in the right upper quadrant 

S of the abdomen, even the entire left half of the diaphragm. (See 1, Fig. 8.) 
' 
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SPLENIC ENLARGEMENT WITH CIRRHOSIS OF THE LIVER 
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DEAVER AND REIMANN 
f the trouble, is to discover that a cure results when the spleen is re 


‘ly we can tell wl 


So let us examine our experience to see how accurate 
spleen should be removed, at least to a degree sufficient to satisfy our 
practical needs. 

But first, let us consider some of the ideas concerning the fun 


spleen. It 1S not an organ necessary to lite. for it can be remove 


I 


patient continues to live in quite comfortable health, qualified, howev 


statement that its presence or absence may make considerable dift 


CTeCTICE 


+ # 


certain emergencies arise. lor example, in certain animals, at least, th 
contains so large an amount of blood, apparently so well “sheltered’ 
transient deleterious influences, that if the animal is quickly poison 

carbon monoxide gas, enough blood can be sent into the general ciret 
] 


from the spleen to spare the life of the animal. Animals whi 
splenectomized have no sue h reservoir of Food hlood to tide them o 


emergency. Probably other demands, more physiological, are made uy 


organ from time to time. It can produce red blood-cells in adults as a 
tion of a fetal function, when demands are made The part playe 


spleen in the destruction of worn out blood cells is quite importa: 
exact mechanism is still under consideration, but according to good « 
many red blood-cells are destroyed in the circulating blood, being prey 

destruction in the spleen perhaps, and then their products are phagocy 
the spleen. It stores iron against future needs; it has to do wit 
formation of hzematoidin from broken down hemoglobin into bil 


has something to do with antibody formation; possibly it helps in re 


to certain infections: it surely has more resistance to secondary tumor 
than most other organs he less said about its relation to met 
better, since authorities are in utter disagreement. Its relation to the 


nodes, the bone marrow and the whole reticulo-endothelial apparatus 
by the behavior of those structures after splenectomy. 

To sum up, just as we may, for purposes of convenience, divid 
of the spleen into primary and secondary ones, so we might divick 
tions into primary and secondary ones, that is, we may considet 
those functions which the spleen itself has, and those secondary, 
spleen shares very intimately with other organs, specifically, the lymp 
the bone marrow and the reticulo-endothelial apparatus. We might 
its reservoir function a primary one, since, when the spleen is removed 
gone. We might also consider its contributions to the liver by way 
splenic vein, a primary function, since, when splenectomy is performe: 
some of this function is taken over, no doubt, by the remainder of the retic 
endothelial system, the latter nevertheless, is not so intimately connecte: 
the liver, which interests us in Banti’s disease. And yet perhaps it is 
since Kupffer’s cells right in the liver are very important parts of the ret 
endothelial system. Such functions as the formation of antibodies, etc., 1 
well be called secondary, because when the spleen 1S removed, they ar 
up so quickly by other organs. 
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shrinkage begins, death occurs in approximately one year. The enlarg 


] 


of the spleen, at this stage, seldom less than 1000 gms., is much greate1 


occurs in ordinary liver cirrhosis, in which the spleen is also enlarged 
anemia in all probability is due not so much to increased blood destru 
as to diminished blood formation; there is a lack of normoblasts, 1 
lated cells, etc. Probably, the best view is that some toxic or infect 
but extremely poorly defined Substances, are formed in the spleet 
lead to fibrosis of this organ, to inhibition of the bone marrow, 
the secondary cirrhosis of the liver. Parenthetically, the cirrhosis 
liver begins very frequently in the left lobe, and at all stages is likel 
more marked in this lobe than in the right, for anatomical reasons. 
we have described in other communications. 

The diagnosis then rests, first on enlargement of the spleen for 
ent cause, in an otherwise fairly healthy individual Che examinatio1 
blood reveals an anemia, sometimes like that of a secondary anemi: 
times resembling chlorosis Chere are few, if any, normoblasts 
lated cells. Great care must be exercised in the examinati n of the whit 
for aleukemic leukemias occur with enlargement of the spleen, and « 
tion of the blood in this condition, or at the time of aleukemia 


normal numbers, and even a normal differential count. although sor 


abnormal white cells are discovered. Frequently also, in aleukemic leu 
the tendency is for other lymphoid structures to be enlarged, wher« 
Banti’s disease, it 1S the spleet al l the spleen alone ‘| he erTeatest 

is afforded by cases of primary cirrhosis of the liver in which the spl 


enlarged, but seldom to the same extent as in primary Lanti’s disease, t 


might be added that in true Banti’s disease, when the liver is cirrhot 
$7 chances of cure by splenomegaly are unpromising, with exceptior 
ow phd 
ov as noted above. Given a somewhat cirrhotic liver at operation, it 


much more fibrosed in Laennec’s cirrhosis as compared to the size 


the terminal Stage 


spleen, than it is in Banti’s disease, except 1 
words, the spleen is very much larger in proportion to the damag« 
liver in any case of Banti’s disease. (Other criteria for the differenti 
splenomegaly secondary to cirrhosis of the liver, and splenomega 

and occurring before cirrhosis of the liver are as follows: 

The spleen in Banti’s disease is tougher in consistency than in 
Peri-splenic adhesions may or may not be present. Previous X-ray tr 
may stimulate them, although this is extremely difficult to determine, 
we do not know what was there, or what would have been there if X 
treatment had not been instituted. As an example, a man twenty-ei 
old was operated about six weeks ago, his only complaint being a vet 
enlarged spleen which made his abdomen feel heavy, and interfered 
agility as a structural steel erector. He had no anemia and no sympt 
any kind. This enlarged spleen had been noticed for two years and | 
treated on three successive occasions quite intensively with the X 
organ shrinking considerably the first time, the second time less and th« 
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of peritoneum divided, after which the spleen is turned over and th 
are seen. This is, however, not always a simple procedure. The adh 
are apt to be dense, and may contain large veins which must be divided 
spleen is gradually mobilized. Venous oozing must be controlled by hot 
packs in the splenic bed. With the gastric or under surface of the splee 
exposed and drawn into the wound, the vessels in the pedicle are cut 
care being taken to avoid injuring the tail of the pancreas. The ligatt 
applied separately to each vessel as it is identified, and the vessels cut 
as possible to the spleen. After bleeding from the pedicle has been cont: 
the packs are removed, bleeding 1) the subphrenic space is checked 
abdominal incision closed after absolute hemostasis. No drainage is 

In the after care, if the immediate shock and loss of blood, if pres 
successfully combated, the patients usually recover from the operatior 
uneventfully. Since we know of no specific cause of the disease out 
the hypothetic noxz in the spleen which is now removed, we hav 
advice to give the patients, beyond general care and attentior lt 
experience, that when the patient has come to us early without much r 


in strength, recovery after the operation is quite rapid and satistactot 


patients such as the first quoted, there may remain an invalidism, 


a long time, but, with few exceptions, an invalidism which is considet 
than was present before splenectomy. Most patients who were pr¢ 
unable to work can at least work at something, a few months after 
tive recovery. Blood counts have been made post-operatively 
patients, some extending over years Some have blood which is not 


normal, there being some little change in the morphology of the c 
slight anemia, or a slight leukocytosis, at least something not quit 
This is contrasted with others with normal blood counts, and sever 
splenectomized for traumatic rupture of the spleen, in whom, afte1 
of months, the blood count returned to normal. We have had 
opportunity to examine a patient some time after splenectomy, to 
whether any of our patients developed the curious hyperplasia of the 
na lymph nodes, or developed an accessory spleen such as is desc 
the literature. To sum up, briefly, we feel that splenectomy, if it has not 
completely some of our patients, has at least cured a tew, and has ret 


all of them more useful citizens and better able to do some daily tas! 
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UNCLASSIFIED TYPE OF SPLENOMEGALY IN CHILDREN 


By James Moruey Hirzror, M.D. 
OF} New YorK. N y 


ENLA [EN the spleen in children while not rare is 1 
and the Val Varictte bear a close resemblance to th pienonn lie 
in adults 

\balh | la i tilavana, vol. xx. pt 333-504, Dec.. IQ2; 
children tound 4° h enlarged spleet he enlargement was 


syphilis 1n 170, intesti parasites thirty, malaria thirty \nzemias 


various typ is well hzemolytic jaundice are not common in ( 
the cases of vol nzmia were in most cases due to syphilis 
Amor . the dis T the blood with ancemia 11 children. malaria. s 
rickets, von Jaksch’s anemia, hemolytic icterus, the purpuras, G 
disease al | certa I enital difference . liver 17e th sple ’ 
among the more tre - fren 
During the past fourteen years, four unusual cases of splenome; 


anemia in children | e to splenectomy at the New York Hospit 
which hav 5 tH elapsed, made us questiot ur original 


The first e Mar et M. was reported by Stillmat {me 


vear ( Published re SuR , IS. Case : 
ot von | } 1s { he othet three ( Ses | ¢ t b en report 
ously \ ( b the same tal a 1) BS ae 

Phe I ( } el WS ¢ r 1 ( Cle ust eTe 
cases belor n the roup ot splenomegalies is the result of the sl 
nucleated red cell \ h appeared immediately after the splenecto 
which in Cass has persisted for fourteen years, the nucleated re 
remaining five to one the ditterential blood count ul to the pre sent 


red cells w ithe riations in the red cell a little more marked than ( 
but with the me persistence of the nucleated red cells for eight veat 
this case the nucleat red cells have been five to eight times the 1 ( 
white cel S ali aATé pre lominant feature i the sment it present 
been so throughout 

Armando B. ¢ ( operated on 1n 1920 (brother of Case 2) shows 
Same snowe . nu eq red ct S immediately attet splenecton \ 
condition persisted up to the time of his death from acute meningitis, i1 

Victoria B ( } (sister of Cases 2 and 3), splenectomy 
showed a similar shower of nucleated red cells five to eight times th 
. ] : ] 1 ] 1 ] 
cells followings splenect y and this has persisted for six vears. 

All the abov laf | cell 

y the apvove (¢ Owed a Tew nucieated red celis previous to tne 


tion, but the high percentage following splenectomy has struck us 
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peculiarly constant feature not present in the other cases of splenect 
children which we have studied 
Nucleated red cells are present in anemia in children from variou 
but not 1n such large numbers 
Hirshfeld (Enzvkld. Klin. Med., Berlin, 1920) states that nucl 
cells are commonly found in the blood in von Jaksch’s anzemia and rar‘ 
DIAGRAM I. 
Bettua 
Father 






No family history 








f similar condition of 
| 

Male Femal Male Male 

Normal Victoria C [V Alvaro Case II Art 


Case II] 


be present in as high a number as 1000 to 2000 per c.mm. In ad 
normoblasts, megaloblasts are also of common occurrence. 

Ostrowski (Jahr. f. Kinder! Ik, 73, I9QI1) found numerous 
red cells in the bone marrow in cases of von Jaksch’s anzemia. 

Cooley, Witwer and Lee (American Journal Diseases of | 
XXXIV, Ppp. 347. 303, Sept., I927) report seven cases of splenom 
children with bone changes which closely resemble Case 3 
They consider the type as—“a form of hemolytic anemia developing 
life and dependent upon some congenital defect in the haemolytopotreti 
Clinically some resemble von Jaksch’s anemia while others resembl 
ical heemolytic jaundice.” 

They give the following reasons for a definite clinical grouping 

1. Congenital cause. Hereditary syphilis is not a factor. 

2. Blood picture. Striking evidence of bone marrow stimulatiot 
absence of increased red cell fragility. Marked nucleated red cell increas 
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UNCLASSIFIED TYPE OF SPLENOMEGALY IN CHILDREN 
3: Hemolysis. Chey believe the skin pigmentation is evidencs 
chronic ha molysis. 


4. Bone changes. Curious striation of the long bones with 


the cortex as evidenced by the X-ray. Skull changes due to increase: 
of the diploe and thickening and striation of the outer table G 
“Turmschaedel” in the familial type of hzemolytic icterus are considet 


lar, Deutsch Archiv. f. klin. Med., pp. 140-210, 1922.) Cooley fou 
similar changes 1n the bones in rickets, syphilis or the non-hzmolytic 
Peculiar facial ap 
pearance. Mongoliat 
facies, with thick cranial 
bones and prominent 
malar bones 
Other observers (vor 
Jaksch, Wieland, Cleve, 
Lehndorf, Pianese) have 
described nucleated red 
cells in the blood as a 
frequent feature i1 
von Jaksch’s anzmia and 
Hayem and the Frencl 
observers have reported 
frequent nucleated re 
blood cells In hzmol yti 
icterus, but neither Still 
man nor myself have been 
able to find descriptions 


] 


of a blood picture whicl 





in any way simulates the 
enormous number of nu- , ril fbula. N 
cleated red cells (220.000 t 

per c.mm., or higher) which have appeared after splenectomy in the 
here reported 


Krumbhaar Th Spleen and Lane 1, Phila.., IQIS) considers L ase 


a type of hematogenous icterus but in this condition, be it the acquired 


the familial type, we have found no reference to a similar blood 
following splenectomy) 

Another feature in all four cases is the onset of the disease in the 
year with the appearance of a curious tint to the skin, bluish-whit 
( 


vomiting, loss of appetite and weakness. The onset was most acute i1 
1 


and less marked in Cases 1 and 4, but all had a definite period at which 


above symptoms predominated. 


lhe third feature of interest was the lack of growth and develop 


in these children. This was most marked in Case 1. who at nine 
looked like a girl of three and in Case 4, who at fourteen looked 


920 
008 
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eight years of age, and in all the cases sufficiently old to test thei 
reactions these approximated the age appearance rather than that 1 
their respective ages. 

This arrested development was also markedly altered 


aT 
LOLLOWING 


tomy and in two of the cases (Case 1 and Case 2) 


, after a short intet 
began to grow normally and to develop the mental traits characte 


their real age. In Case 1 these changes were so marked that at the e1 


first year the child seemed a different individual. In the girls, m 
and puberty were both delayed, probably due to the anemia, and i 





it appeared at 
mately the san 
(sixteen—sevente 
boy, Case 2, ha 
reached pubert 
showed a number 
etal changes. nat 
fects in the devel 
of the bones of 

thickening of tl 


with a curious stt1 
the outer tabl« 
ning of the c 
striation of the | 
(see case report 
the teeth ( X-rays 
SY lar changes hav 
, = peared in the othe 
aa.—Siull. Note thickenir t the diplo aS ater. \t no time 
of these « hildre 
any symptoms characteristic of rickets, nor have the X-ray picture 


Fic. 2 and 2a 
itions in the outer table with the 
the uter table 


long bones shown any of the lesions of the epiphyses characteristic 
Syphilis as a factor in all four cases can be eliminated if a negative 


sermann is trustworthy. The parents and the children have give 
Wassermann reactions in both antigens on more than one occasio1 
The question of classifying them as types of hematogenous icteru 


ingly can be denied. 


The reaction to hypotonic salt solution is but little different 


H, 0.6, 0.50; H; 0.35 to 0.25 and the resistance was increased slight! 


splenec tomy H, 0.05, 0.03; H] » 0.490 to O 25. 


Urobilin was present in traces in the urine and in the blood but 
excess and there never was any trace of jaundice on the skin or on the 


; } 1 
. a 


The sclerae in fact were bluish-white and more characteristic o0 | 
anemia than of jaundice. 
In the three cases in the same family the familial type of haematoge: 
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icterus seemingly can be eliminated as iso-agglutination of the red cel 
not present in any ol the three cases and there was no obtainable history 
familial jaundice on either the paternal or the maternal side and othe 


in the same family were normal 


Except in Case 1, malaria did not enter as a possible factor and in ‘ 
| Stillman doubts it as a factor and repeated examinations ot the bloo 
smears of the spleen failed to show any evidence ot malaria 
In none of these cases were any intestinal parasites found 
} The pathological reports upon the four spleens do not help in making 


definite diagnosis. Case I was considered as significant of von Jaksch’s ana 





yt 

] 

1 

) 

n 

= mia by Stillman. It contained a much larger percentage of myelocytes tl 

7 was found in the other cases. This was also the largest spleen, weight 1420 

: . gms. The smallest spl Cl LCase 3) weighed 132 oms 

fee In the other spleens there was no hyperplasia of the pulp cells, the Mal 
pighian bodies seemed normal, the capsule and the trabeculze were not thick 

= ened. There was no evidence of myeloidization and except for a slight 

increase in the blood content there was nothing significant. 

z Doctor Elser stated that the structural changes in the spleen are relatively 

ol slight and are not characteristic of any definite clinical condition. 

in CASE REPORTS 

‘a Case | Margaret M., age nine years, was admitted to Doctor Conner’s servic« 

le April 19, 1913. Family history negative She had had measles in infancy, but gave 
history of rickets; at tw ears of age she had an attack of malaria and since that time 

"s her spleen has been persistently large Malarial organisms had never been demonstrated 


in her blood, at the time of the first attack she was living in a district in which malari 
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was prevalent, and for the next six years she suffered yearly with attacks of inter: 
chills and fever. Patient well nourished and developed. Heart enlarged, apical 


tapping, and a blowing systolic murmur was heard at the apex and transmi 


short distance into the axilla he liver dulness extended from the fourth rib 
below the costal margin The splenic dulness began in the axilla at the eigl 
the organ almost filled the left flank, extending to 14 cm. below the costal n 
almost to the median line at the level of the umbilicus Che spleen was hard 
and not tender. There were large, slightly tender glands under the angl 
Weight forty-seven pounds. Eye-grounds and ears negative. Blood cultures 


sermann negative 
quet test faintly p 
stools constantly 
stercobilin and n¢ 
bilirubin and blood 
showed a varyin 
albumin, from non 
heavy precipitate 

sionally a few casts 


y 


was constantly pre 


phenolsul phon ph 


+} 


put was 50 per cent 


hours. The red « 
hzemoglobin 25 pet 
index 0.5. White 
polymorphonucls 
cent., lymphocytes 3 
eosinophiles I per cent 
red cells exhibited 
kilocytosis, aniso 
chromatophilia, and 
granulation. Ther: 


three nucleated red 





every 100 white { 
c.mm. A test ot t 
of the red cell 
i Humerus and radius 1. . Note tions sim to hemolysis begat 
that in Fig. 1 with more prot t $ striations 
cent Nal l, and 
Ils made up about 35 per cent. of the tot 


at 0.44 per cent ital staining cells mac 
red cells. Repeated attempts to find malarial parasites were unsuccessful. Or 
tion of blood serum showed no urobilin but a faint trace of bilirubin 


Her temperature varied between 100 and 102 degrees. She was give 


her tolerance limit was reached, and then put upon quinin, a few dos« 


but most by mouth. Following the administration of the quinin her ten 
during two days from Ior to 98 but later rose again. During her second 
hospital she developed a dry pleurisy which was relieved by strapping. Her r 
gradually to 3,900,000 and hemoglobin to 43 per cent., the index remainir 

The nucleated red cells rose to 121 for every 100 white cells, fell to 3 
again to 27, but were constantly present Megaloblasts were found co 
white cells varied somewhat, but rose to 13,500 before her discharge on June 


She was much improved and spent the summer in the country, 1 
plained of pains in her legs and weakness and began to lose ground. She w 


of school, gradually became worse and was unable to get about She was 


the hospital, January 12, 1914, at which time she showed marked pallor of 
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mucous membranes Phe 


| 
t 


The liver dulness extended 


spleen had increased in size 


; 


physis and 2 cm. across Y 


Red cells nun bered 2,400,006 


15,000, poly m 


n of albumin and 
\ 
it 
. 
Tr 
ie 
of 
a 
a 
he 
it 
Wi 
iM 
00 
er 
nt., 
ly 
lic 
per I ‘ Fen 
t was transterred 
per March 21, 1914 
lete Spl nect 
t I of perisplenitis 
a tines at the lo 
separated by 
til spleen on all sid 
isly and ligature ti 
fell oozing trom 
the skin muscles a1 
rose stitches. pevera 


VU. pedicle. Hypodermo 


Following 


a marked norni 
com 

out 
ad to : 

if varied between 
and 


in small numbers 


bly 


reaction, thoug! 


rphonucleat 


Het 


two months she received 


white cell. During the 
4,100,000 and haemoglobi 


1 4,000 
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but rose again until upon her discharge on May 5, 1914, they numbered 


many as the white cells. After leaving the hospital she continued to impr 
last seen February 6, 1916, she seemed well in every way and weighed ei 
At that time the blood examinatiot was red cells 4,000,000, hzmoelobi 
color index 0.7, white cells 19,000, polymorphonuclears 31 per cent., nucl 
138 for each 100 white cells, 2 of these being megaloblasts Che blood pictur 
tially the same as upon her first admission to the hospital, except for the 


number of red cells and the hemoglobin percentage were both increased 





I 5 Upper end of tibia and f ( tior milar to Fis but striati 


Examination of stained blood smears after splenectomy by Doctor Sti 


an overwhelming predominanc: nucleated red cells, about 28 nucleated ri 
every white cell seen. The nucleated red cells exhibit every type, there bei 


number of megaloblasts and a few microblasts The red cells as a wl 


and stain very poorly Many of the cells ar 


more or less laminated as if dragged out in the smearing and thus part! 


irregular in shape and size, 


sume instances these large cells possess enormous pale hamogenous nuclei 


these large nuclei are seen fre¢ I he slicle There is a moderate 


philic degeneration and also a moderate amount of polychromatophilia 


differential count 


nucleated red cells show actively dividing nuclei \ 


revealed the following: 
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Polymorphonucleat 
| a | | . 

nucleated reds 1420. 
Path ica Ke 


Spleen 1s much enlarg¢ 


fixation in formalin, 20 cm. 11 


weight (fresh) 1420 gms. | 
dark brown ( lor, smootn al 


ule or lymph follicles can be 





Microscopic sections s] 
tive tissue increase, 
also occurring diffusely th 
nizable, only occasional small 
bling follicles are noted 
ous collections ot cells, 
containing one or tw 
ragged, granular cytop! 
other cells which are entire] 
eosinophilic granules. Occa 


ot deeply basophilic granules 


the fact that some of them co 
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as myelocytes. They lie for the most part, in groups between or around 
sinuses, but small numbers of similar cells are seen scattered among the bloos 


the sinuses. Small numbers of nucleated red blood cells are seen both with 


the sinuses. One large irregular giant cell was seen which had a deeply eosinop! 
plasm and five or six nuclei grouped at one end. The enlargement of the sple 
destruction of the lymph tissue would seem to be due to the extensive product 
locytes between the sinuses. The condition is essentially one of myeloidizati 
the clinical course is taken into consideration, a diagnosis of von Jaksch’s anzt 
to be justified. 

Patient has been under observation at yearly intervals. In 1925 she had 
phlebitis of the veins of the right leg which subsided but left a little swelling 
married in 1926 and in 1927 was delivered of a dead child at term. Followi 


she had a rather stormy time and her haemoglobin dropped but in December, 


returned to 45 per cent. Throughout the fourteen years she has been under 
the nucleated red cells have been present in larger numbers, ranging from 4 
220,000 per c.mm. Her condition is at present satisfactory and except for the a 


blood changes she has no physical signs that are other than normal. (See Chart, | 
Case II.—Alvaro B., age four, was admitted to the New York Hospital 
Division), March 18, 1920, with the complaint that he looked yellow and pal 


and did not grow. 


His present illness began two years ago when he became weak, complain 


in his left side, did not eat and vomited occasionally His abdomen graduall 
swollen. No history of fever was obtained 

His past history was essentially negative. Child was full term and norn 
oped at birth and quite well up to two years of age when present illness be 


then he has been weak and sick and does not eat or grow 
Family History Father and mother are living and well No histor 
Two other children with same condition and two normal children 


Physical Exanination.—Child is pale with a curious tint to the ski 


are “steel blue”, gums pale, lips look bloodless, teeth are poor, tonsils large 
logical, heart normal in size, systolic murmur over entire precardium not t1 

the axilla, lungs were normal—no adventitious sounds The abdomen was { 
no fluid wave. On the left side extending from under the costal margin to the 


and down to the crest of the ilium was a large smooth non-tender mass 


lower edge not palpable. The extremities were normal. The child looked 


1 
} 


poorly developed for his age There were no evidences of bone chang 
of rickets. 
Blood. Hemoglobin 22 (Sahli) read blood cells 2,040,000, color index j 


cells 8,850, differential—polymorphonuclears 46, lymphocytes 45, large n 


eosinophiles I, unclassified cells whicl lo« k like bone marrow cells - 
blasts and a few megaloblasts were found and were about 10 per cent 
cells counted. Hy, 0.5, Hs 0.25, no iso-agglutination of blood, normal ble 


ting time. 

Blood Wassermann was negative in both antigens on April 1G, 1920 
sermann of father and mother was negative in both antigens 

On April 16, 1920, Doctor Hitzrot did a splenectomy for splenomega 

Operation.—Four inch left rectus incision splitting the rectus muscle rl 
small quantity of clear fluid in the abdomen. The spleen was quite mova 
behind by a well developed lieno-renal ligament This was divided. Thi 


omentum was then divided between ligatures and the pedicle of the spleen « 


pedicle was freed and ligated with two ligatures of heavy plain catgut, cl 
the splenic side and the spleen removed. There was one small adhesi 
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1 { ‘ 
t 


upper pole of the spleen on the diaphr m but this was separated without 
culty After stopping the oozing, the bdomen was closed in lavers using doub! 
silkworm tension stitches 

Note: Child’s condition seemed about the same after the operation a ) 
been before. | 

Pathological Report.—Specimen consists of a spleen weighing 732 grams and 
ing 6x12x22cm. The capsule is not thickened and there are no adhesions visibl 
color is normal. The organ is somewhat increased in consistency. The cut 
dark red and Malpighian corpuscles are obscured. Microscopical There is ar 
in new connective tissue, not diffuse, but strands, occurring around minut: 
vessels and as trabecule The Malpighian corpuscles are not retained 
lymphocytes are numerous here is an increased blood content, and a very | 
tity of brownish pigment granules. Additional microscopic examination by D 
man shows reduction in the amount of lymphoid tissue due principally to reduct 
size of the follicles, many of which are poorly defined and represented by onl 
with thickened walls and a few lymp tes surrounding it \ few follicl 
in size though poorly differentiat I urrounding pulp There is 
connective tissue around the central arter ind often an extension outward f 
sel. The pulp contains few red blood cells. The venous sinuses are comy 
most part and there seems to be no great rease in connective tissue in the 
is an appearance of hyperplasia of the pulp cells though this may be due | 
compression of the sinuses \ few t n nuclear celis are seen in the 
is no increase in the pigment content 

X-ray Examinatios X-1 exal tiot f the skull shows it t 
peculiar shape and the inner table is a dense lin The outer t 
bone trabeculz at right angles to th r table and hair-like in appearance | 
very small and there is complete abse1 f the frontal sinus and the antra 
are developed fairly normall) | phenoid ire very cloudy in appea ‘ 
due to a non-development The skull and the jaws look very much like ape 
thorax shows the cardiac shadow to be large with an unusual developm«e 
they being very broad and heavy nN appearance The hilus shadows ari 
and the linear markings are very definitely increased throughout both lu 

The long bones show a marked decrease in the thickness of the cort 
transverse striations most marked t t ds of diaphysis he cor 
that described by (¢ ooley 

Following the splenectomy the most striking immediate change was a mat 
blastic crisis in which the nucleated red cells rose to 102,000 per c.mm he d 


count of the nucleated cells showed 


Normoblasts —— 


Megaloblasts . 
Polymorphoneutro} ( 
Lymphocytes ° ; 24 
Large mononuclears { 
Bone marrow cell ( 
Cells counted 

This blood picture persisted throughout the two succeeding months v 


red cells ranging from 100,000 to 12 2 
His white cells averaged about 24,000 during this period with an aver 
ential count of : 
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Sixty-seven plus normoblasts and megaloblasts were counted while count 
white cells. 

The nucleated red cells are therefore 5.3 x the white cells which are about 
cent. of the nucleated cells. 


Differential count (200 white cells) 


Polymorphoneut eye a 32.5 ¢ 
Eosinophiles 


Base yphiles 


eeeeee 0) 
Lymphocytes ... Wan vee 55.5' 
Plasma cells .. beaten 2.0' 
Large mononuclears . or 6.0 
Mvyeloblasts Cf) cawees I 
100.0' 
[he blood picture indicates of course tremendous stimulation of the eryt 
tissue, apparently without corresponding activity of the leukoblastic cells he 
again are increased and appear so in the film. There is also apparently increased 


tion of the red cells as indicated by the color of the patient and his rapid di: 
cells after transfusion, but also by the appearance of many of the cells in th 
case is very similar to that of Margaret M. (Case 1) in its reaction and per 
the erythroblastosis and in color 

No accepted diagnosis can be suggested 

(See Chart, Case II.) 

Case II] Armando B., age two years and eight months, was admitted t 
York Hospital, March 18, 1920, with the complaint that he looked yellow and 
in his left side. 

His present illness began about one year ago when mother noticed peculi 
tint to child’s skin, attack began with vomiting two or three times daily 
past week has had a discharge from the left ear 

Past history essentially negative, no diseases 

Family History.—Full term child, no trouble with birth, two other childre: 
with similar trouble (Case 2 and 4). Father and mother living and well, blood 
mann negative for both parents 

Physical Examination.—A marasmic child, pale, sclerae blue, lips anemic. H 
lungs negative. Large mass extending from rib margin on left side to mid 
and down almost to crest of ilium, definite notch felt, liver not palpabl 

Blood Picture—Hemoglobin 30 per cent., red blood cells 3,328,000, white bl 
19,300, polymorphonuclears 59, lymphocytes 33, mononuclears 8, marked chang: 


and shape in red cells, a few scattered nucleated red cells found, no megaloblast 


Fragility test: 


H, —.6% H, 55 H, 15 H 15 
H, —.3% H, | Hs 3 H.—not complete at .2 
Wassermann negative, stools contained urobilin Some resistance to het 


red cell, no iso-agglutination 

Anzmia increased and blood picture on April 10, 1920, shows Hen 
per cent., red blood cells 2,992,000 Marked poikilocytosis, anisocytosis and 
matophilia, individual cells pale and many different sizes, numerous normobl 
megaloblasts. 

Blood picture taken on May 5, 1920, before splenectomy shows: Red bl 
3,528,000, white blood cells 34,594, nucleated cells 51,200, polymorphonuclears 52 


cytes 24, mononuclears 14, eosinophiles 4 per cent., basophiles 2, bone marrow 4 
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Blood picture after splenecton 


5.570,000, nucleated 


About equal number of normoblasts and 


Blood picture June 3, 1920, show Hzemoglobin 35 per cent., red blood cel 
000, nucleated cells 192,000, white bl Ils 15.6, normoblasts 81.5, megaloblast 
Splenectomy May 5. 1920 Doctor Hitzrot), 300 cx of blood were 
donor by citrate method. While the blood was being transfused the operation | 
Four inch left rectus incision splitting the muscle The spleen was quite free] 
and was easily delivered After li the vessels in the gastro-spleni 

they were divided and the pedicl the leen exposed The tail of the 1 
in the hilum of the spleen and had to be liberated before the vessels could b 
Chere were three small accessory spleet emo-lymph glands) on the vein ab 
from the ligature. The vessels were bly ligated and the spleen removed 
was normal in appearance: no pathol il changes and not large Che ab 
closed in layers without drainage, using s yvorm gut tension stitches 
Pathological Report.—Specimen « ists of a spleen weighing 490 gt 
enlarged equally in all directions ( sule is smooth and not thickened 
The consistency is firm. The cut surface is dark red and the markings ar 
Microscopical.—The sections show a reduction in the number and size of the M 
corpuscles and a hyperplasia of the sple There are some strands of new 
tissue. Additional microscopical exar ition by Doctor Stillman shows reducti 
amount of lymphoid tissue due to re in both the size and the number 
[he follicles are small and poorly det though they frequently contain ge 
Che walls of the central arte tt thickened. There is little incr 


amount of cennective tissue. The puly 


IS a Twn 


are compressed and there 


nuclear cells. There is no increas 
seen in this section resemble thos¢ 
this patient (Case 2) except tha 
are not thickened, there is less ly1 
and there is much less increase of 
hyperplasia. One gets the impres 


the same process 
Patient was readmitted on Au 
upon discharge. Blood picture at tl 


70 per cent., megaloblasts 12 per ce! 


[3 per cent He was sent to the ¢ 
hospital November 26, 1920. Pati 
large at:d pathological, removed by D 


transfusion was given of 150 c. 


Throughout 
abnormal 


and many 


Urobilin in urine 

Patient readmitted March 21, 1 
ng this time nucleated red cells px 
October 


dur1 

Patient readmitted 
healthy looking child, has been ver 
fever and became listless. Ears hav 
picture: Haemoglobin 35 per cer 
of nucleated cells. Red cells in vat 

Transfusion of 275 cu. 
November {). 

Readmitted on December 9, 192! 
he hi 


beet Well 


but 


is 


intermittently 


cells 70,400, whit 


this period nucleated 
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\ Hzmoglob 


blood 


cent., rec 


n 44 
15,975, 


per 


cells nucleated red 


egaloblasts 


ntains red blood cells Th 


lew 


nt content lo a certain exter 


n removed trom th 
central arteries 
thers a 


the 


ré 
tive tissue in 
hie wo spleens represent diffe 
1 about the same condit1 


N uc le ate d cells 


morphonuclears 


time shows 144,500 


n September 3, 192 


persisted, 50,000 pe r c.mi 


locytes, megaloblasts and other irr 


ail 


has 
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hs 


temperature 
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patient had fever and pain in his head, was very fretful and restless. Patient 
ined by Doctor Erskine, who operated for acute mastoiditis of right ear 


infected mastoid cells and antrum. (Streptococcus hemolyticus. ) During co1 


patient contracted measles and was sent to Williard Parker Hospital 


Patient was readmitted on January 27, 1922, with the history that he had b« 


fectly well until two days before admission, when he had become acutely ill, 


fever and vomiting. Patient had all the signs of an acute meningitis with st 
Kernig’s sign, etc. Child grew rapidly worse and died of meningitis three d 


onset of disease and about eighteen hours after entering hospital. 
Case IV.—Victoria B., age fourteen years, was admitted to the New Yor 


June 27, 1922, with the history that since she was two years old she had had 


bloating and her skin had become yellow. She has vomited at times and been 


while at other times the attacks have been milder. The present attack began 


days ago and she had felt weak and tired 


Family History.—She has two brothers with a similar condition, Cases I] 


[he history is unsatisfactory as it has been obtained from the girl who wa 
with her grandparents when the trouble began. She thinks she has developed 
Has not menstruated. 

Physical Examination.—Under-sized child with yellowish tint to skin, facie 


sclerae bluish-white, looks anzmic, heart and lungs negative. Abdomen protubet 


large, smooth and hard, extends down to level of umbilicus. No tenderness over 
liver edge readily felt one cm. below costal margin in axillary line. Temperatur: 
from 98° to 100 on day of admissio1 

Blood Picture—Red blood cells 3,200,000, hemoglobin 35, white blood c: 


differential, polymorphonuclears 52, lymphocytes 32, mononuclears 6, transit 
basophiles 3, eosinophiles 3. The red cells showed poikilocytosis, anisocytosis 
matophilia and irregularity in size 

Wassermann was negative in both antigens, urine negative for urobil 


albumin, blood urea nitrogen 11.5 


Splenectomy.—July 13, 1922, (Doctor Hitzrot).—Five inch left longitudinal 
splitting the muscle. The spleen was delivered easily, the only adhesions bei 
between the stomach and the spleet These adhesions were divided between | 
The pedicle was ligated, ligating the arteries separately and compressing tl 
before ligation of the vein. The spleen was removed and the splenic fossa perit 
by three interrupted plain catgut stitches The gall-bladder was a little thick 
not pathological. The liver was soft, showed no evidence of any microscopical 
The other abdominal structures were normal. The appendix was not ren 


abdomen was closed in layers without drainage with double loop silkworm ter 


Pathological Report.—Specimen consists of a large spleen weighing goo 


measuring 20x 12.5x7 cm The spleen is uniformly enlarged and has pr 


normal shape with the exception of a rounded projection near one pole whicl 


5 cm. and is elevated about 1.5 cm. above the neighboring structures Phi 
suggests the existence of a tumor-like process in the spleen. The capsul 
wrinkled which suggests that a certain amount of exsanguination of th 
occurred following its removal and that the projection of the area referred t 


yr re 


occasioned by the shrinkage of the rest of the spleen without corresponding 
the size of the tumefied area. This further suggests that the blood in the tumor 
tion of the specimen is not fluid and so does not escape readily. The organ is g1 
its capsule slightly thickened and its consistence fairly firm, somewhat leather) 
tion presents a beefy red, finely granular surface. The stroma is not particular 
nent. Malpighian bodies are fairly numerous and slightly enlarged. In one pol 
organ, corresponding to the protuberance referred to above, there is a globular 

circumscribed tumor-like mass measuring 5 cm. in diameter. It appears to be surt 
by a very thin capsule and differs in structure from the remainder of the orga 
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ATYPICAL HAMOLYTIC ANEMIA WITH SPLENOMEGALY 
IN CHILDREN 


By Auten O. Wuiprpie, M.D., 


AND 
Rosert J. Reeves, M.D., ano CLement C. Cops, M.D. (By Invirari 
or New York, N. Y. 


IN THE study of the splenomegalies associated with the anemi: 
is impressed with the difficulty of placing individual cases in the well 
groups or classifications. Especially is this true in those occurring in 
The one common factor in all these lesions is apparently the dysi 
of the reticulo-endothelial cells. In some, the abnormal reticulo-e1 
lial cells would seem to be concentrated in the spleen, for splenect 
such lesions as typical chronic hemolytic icterus permanently cures 
disease and restores the patient to a normal state of health. In others 
as thrombopenic purpura, the dysfunction of the reticulo-endothelial 
may be limited to the spleen, but later even after splenectomy the dysfu 
tion of these cells in other organs like the liver, lymph-nodes or bones 
reappear with fulminating hemorrhages. In still another group, the s 
Gaucher type of splenomegaly, the abnormal cells are present not on! 
spleen—where they are most numerous, but are to be found in the 
lymph-nodes and the bone marrow.' The variation in the type and 
of dysfunction of the reticulo-endothelial cells may well account 
many cases of splenomegaly associated with anemia and jaundice 
not fall into the well recognized groups. 

In 1925, Cooley and Lee? of Detroit first reported a group ot fh 
of splenomegaly with anemia and jaundice that differed from the her 
jaundice or the Von Jaksch’s anemia seen in children. In September 
Cooley, Witwer and Lee*® reported two more cases. One of thes 
cases had had the spleen removed without definite improvement. In M 
1927, one of us performed a splenectomy on a child in whom the 
of atypical hemolytic jaundice had been made. Certain striking bone cl 
as seen in the rontgenograms, and atypical cells in the spleen resem! 
Gaucher cells were convincing evidence that we were dealing with an unu 
variety of splenomegaly. In studying the literature we did not find a1 
erences to this type until we read Cooley’s report of five cases 

Because a discussion of this type of splenic anemia or hemolyti 
has not appeared in the surgical literature, so far as we have beet 
discover, we are presenting the case histories and findings in two si 
these lesions on whom splenectomy has been done. 


Whether these nine collected cases can be grouped as a clinica 
open to question, but they present certain striking similarities whic! 
arrest the attention of those dealing with splenomegalies in childre: 
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far no such cases have been observed in the adolescent or adult periods. Of 
these nine cases, three died of the disease and were autopsied, three have bee: 
observed under conservative therapy consisting of diet, transfusion an 
one with improvement ror a period of thirty months Three have ha 
ectomy, one without improvement nine months after operation, One 


bserved fourteen months after splenectomy with improve 


two cases has been o 
ment as regards nutrition, anemia and growth, but with an occasional e: 
bation of jaundice. Lhe other one of our cases has not been observed 
long enough period to state the effect of splenectomy. 

] 


The following features of the disease have been noted in all nine of th 


known Cases: 
1. The onset 1s 1n intar sually shortly after weaning the failure of the child 


gain has attracted the mother’s attention, to either the anemia, the jaundi 


the enlarged abdome 


2. All nine children have had an enlarged spleen 
3 All have had a pre und anemia due to red cell destruction and the majorit 
appreciable but irregular acholic jaundice, without an increase in red cell fragil 


4. All have shown evidence of a striking overstimulation of the bone mart 


shown by the immature red cell forms 


Because of these factors certain striking physical signs, rontgenographic fi 
ings and laboratory data are present and help to group these cases. 

1. The facies Two | ts are striking The muddy jaundiced color varying 
the amount of hemolysis and the Mongolian features, due to the thickening of tl 
cranial bones especially the frontal, the malar and the parietal bones 

2. The rontgenograms he films of the skull show marked thinning of the 
and outer tables wit ery great thickening of the diploé especially in the f1 
and occipital bones he films of the long bones show a lack of calcif 
except tor transverse lines of calcium giving a streaky appearance 


The marked hzemolysis is evidenced by the low hzemoglobin, the low red 


cell count, the great excretion of urobilin in the stools and the icteric ting: 


ot sclerze and skin 


The overstimulation « 


bone, particularly in the diploe of the skull causing the ront 


t the bone marrow is shown in the hyperplasia of 
the cancellous 


ven 
ographic picture, and in the enormous numbers of normoblasts and reticulated 
red cells. In none of the blood smears or in the post-mortem studies has 
there been evidence of | ukemia. There has been a leucocytosis in several of 
the cases suggestive of the Von Jaksch’s anemia. 

As regards the bone changes seen in the réntgenograms, Cooley states that 
these changes are the result of the reaction of the bone marrow to prolonged 
overstimulation as a result of chronic hemolysis, beginning before the cortex 


limit the overgrowth of bone marrow. In examining 


is strong enough to 
number of films of these cases, there seems to be a definite pathological 
entity, in that these bone changes are very similar in each instance. Thes« 
changes apparently begin very early. As the chronic hemolytic process 
advances the marrow hyperplasia increases at the expense of the cortex which 
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becomes markedly thinned and decalcified. In the bones of the sku tor 
instance, the cortex is expanded, especially in the parietal and frontal 
The outer table of the skull expands giving the children a Mongolia: 
ance. This finding seems to be fairly consistent. The long bones 
cases show this marked decalcification, marked thinning of the cort 
numerous lines of increased density. These lines generally run trat 
through the shaft. We are at a loss to explain these changes which ar 
in the early stages of the process. It indicates a replacement of ex! 
marrow by new bone but just why it should be laid down in this thi 
verse layer, and in the early stages, we have not yet fully determined 
case observed by Grulee and Cooley, the diagnosis of sickle-celled 
was fairly well established and in this the case of above bone char 
noted. Gansslen* described certain constitutional markings in cases of 
lytic icterus but so far as we were able to determine no Rontge: 
similar to those recorded here were noted. In earlier stages ar 
severe cases, the porous appearance in the rontgenograms seems to repre 
marrow hypetplasia, while in the terminal stages the pronounced striati 
cates replacement of exhausted marrow by new bone as seen in the aut 
cases. The studies of the blood calcium and blood phosphorous in | 
cases and in one of our patients does not throw any definite light on the 
of the bone changes. The variations in these blood elements are 
trolled by splenectomy. 

The study of the spleens removed at operation or autopsy show 


increase in the fibrous tissue of the capsule and trabeculae. In the tw 


which we removed special stains were used which bring out more cl 
architecture and the cell structure. Dr. Stout’s report is as follow 


Microscopic.—‘‘Sections of the spleen have been stained with 


- 


Ponceau, aniline blue, acid fuchsin and iron hematoxylin; with 
metanil yellow, acid fuchsin and iron hematoxylin and with Schatr 
The only lesions noted are a mild degree of fibrosis which is genet 
and the presence at scattered intervals in the splenic pulp of rather larg: 
with eccentric nucleus and with the cytoplasm vacuolated. The mate 
the vacuoles does not stain with Scharlach R which rules out the li 

ies. It stains a faint delicate blue with the aniline blue and a ver 


yellow with the metanil yellow 


“The splenic corpuscles are rather widely separated and the pul 


blood in it so that the spongy sinuses are easily made out. They co 
unusual type of blood cell Chere has not been time to have the sple 
lyzed to determine the presence or absence of the cerebroside ket 
material which is found in the large cells of Gaucher’s disease. The 
in this spleen is identical with that seen in the spleen of this patient 
(Marie). Whether these scattered cells mean a mild Gaucher's dis¢ 


not, | cannot Say because | do not believe that the early lesions of the 


in Gaucher’s disease have ever been observed. I have never seen these 
with vacuoles in any other spleen except those of Gaucher’s diseas« 
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‘I i I 
Inasmuch as sections taken from other typi chronic ha , 
OF spleens, and trom othet splenomegalies in the laboratory fai 
se such cells except in the three Gaucher spleens in out collection, t] 
. arises as to whether these two Cases are related to early G Li het eCS1o 
% are probably not early Gaucher cases, but the cells which resembl 


cher type are probably atypical or abnormal retix ulo-endothel: 


iclt (CC 


pathologists consider the Gaucher cell a form of abnormal 1 


I il Cui 
nt , 
, thelial cell 
*¢ ’ . ] 4 } ‘ , , ‘ 4 
(Oniy five-and el Cal LOLUOW up results will determine the Value 
S . , , 

splenectomy In this PTOU ot hzmo ytic anemilas We have not 523 “ 
rie 

any striking improvement in our two cases, comparable to splenector 
ia ° ] t 

chronic haemolytic ict 
re 

CASI iH ORI 
{) 
es Case I.—A seven-year-old Italian girl admitted to the Presbyterian H 

New York Cit lor enlat liver, enlarged spleen and jaundice of two or thr 

duration, Her tamily history was negative except that her sister, three years ol 
nt 

been jaundiced tor three or r mont! d had always been weak and refused 
1 Che brother w normal vel Wi 
ec| The child id beet nce she was a ye iT ld \t birth the child elg 
%e pounds, following a ver labor he aT was bre ( I months, gaini g 

Her intan seemed quit rmal in every w At one year the child had 
| 

Following t . ( ad rt is lor ain t a Veal ( ( east was cor 

by a “capillar bronchit | ar cut titis media ntil a t sillector 

years, the chil aq irequent re throats \lways thet id bee ccasiol t 

1 ’ 
CU and many Cay 
he three or tour « recur! evel thre r tour montns whit would clear ul] 

use ot catharti nd unl edicines In the interims her co] was 20a 
When she was five years old, her brother pect typhoid and the 

S was examined at the same time \n enlarged spleen was discovered. During this 

s she was sick for a mont] 1 a stiff neck and a fever as high as roc but 1 

x details of her illness coul ec learned About si weeks after her recovery fri 
ed acute episod was tal to Bellevue Hospital, New York City, where her diag 
Be was recorded a la i ( aundics here she Va oted to be acutely ill 
Is ' , , , 

a sott systoli murmur Cal eSt in the third space to the left ot the sternum, an ¢ 
in palpable liver 314 cm. bel the costal margin, a palpable spleen, a haemoglobin of <=: 
1- cent. and a red blood cell t tr 3,510,000 About thre weeks later, the tamily ref 
ile splenectomy, s| vas discharged against advics At discharge ite Of one trans 

her hank g] bu 10 per ( t her red blood ell Int 2,450,000 
; For the ¢ ] \\ \ ‘ er appetite be ni I ressivel less (Occasional 
e oe , ; : 

t had abdominal n, O1 t stipatior Che bowel movements had not bes bse 
no Dyspnoea was « ly broucht the patient having been carried upstairs to avoid 
la palpitation had become prog? vely more severe here was ugh 
1e | xcept tor nocturia « ( rhtly and very dark I dal Ss ‘coftes the 
1to-urinary symptoms wer ‘ 
ire 
fae +] ae aoe , 
For the nree weeks ‘ { idmissio1 e had bee irt ble extremely we 
el teverish, her te erature 1 to 103 
, ) | ’ j , 
OT Physical eCXaminatiot osed alt timost moribu d ( ld I M ¥( liar pp i 
en There was noticeable dyspneea, rapid and marked carotid pulsations and a vellowisi 
" | | 
IIs to the skin Phe clera r somewhat ict ( The muce us membranes of the ly 
anc il ti t ) ' ' } | j 
ind mouth and th tongu very pallid lhe heart was enlarged and presented a soft 
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fourth spaces to the left of the sternum. The abdomen was markedly conve 


apical systolic murmur and a soft early diastolic murmur heard well in tl 


edge was felt at the level of the umbilicus and the spleen was about 3 cn 


costal margin. Both kidneys were palpabl 


| 
In the hospital, the child's initial blood findings revealed a haemoglobi 


cent., a red blood count ot I ,070,000, and a platelet count of 100,000 per mn 


blood cells numbered 6,100, with 29 per cent. of polymorphonuclear neutrop 


cent. lymphocytes and 2 per cent. large mononuclears The admission tem 
100,.6°, the pulse 130 and the respirations 32. 

The blood Wassermann was negative The clotting time was not 
the bleeding time was 6% minutes as compared to one minute in the contr: 
gility test was normal. 


Fhe child received eight weeks’ treatment followed by splenectomy 


tive therapy comprised ten transfusions of between 100 and 300 c.c. and dail 


maltine with cod liver oil and an elixir of iron, quinine and strychnine pho 


hzmoglobin increased to 70 per cent. and the red blood count to 4,140,006 
] 


there was marked improvement, the girl stating she felt better than she ha 


was a tiny baby”. With improvement of the anemia, the diastolic cardiac mu 


peared and the systolic murmur diminished and was mostly heard over the 


several weeks her maximum daily temperature ranged to about 100.5°, gradu 


ing normal. Three blood cultures were negative, one showed Streptococci 


The blood calcium was 9.05 mgs./100 c.c., the blood phosphorus 5 mgs./100 c. 
| 


fragility was again normal. A reticulated count showed less than 1 per cent 


cells. Repeated blood smears were characterized by marked anisocytosis a1 
} 


tosis and, at first, marked acromia of the red blood cells, a few normoblast 


sional to rather common diffuse basophilic cells. Over a period of fou 


average daily urobilin excretion in the stool was very high, namely 20,370 dil 


On two occasions the urine contained a trace of urobilin: the foam test for 


tive several times and negative several times. Gastric analysis was not don 


An xX ray of the lungs showed them to be clear X-rays of the skull wer 


by rather marked decalcification of all the bones, and rather marked wide 


diploé with numerous small areas of decalcification. In the films of the long 


was considerable decalcification of all the bones which was quite marked, leay 


lines in places. The lower ends of the femora appeared somewhat flared 
for a child of this age. 

Splenectomy was performed March 2, 1927, by Dr. Allen O. Whipple 
the liver was found enlarged and harder than normal. The spleen was ab 
the size of a normal spleen, and was removed because of what was thought t 
lytic icterus. 


Pathologically, the spleen was injected while warm with a warm neutral 


and after half an hour sections of tissue were taken and prepared according t 


technic. About two hours after this, smears were made from the scraping 
} 
' 


These showed large numbers of phagocytic cells containing iron pigment 


showed a few cells with granules of neutral red in the cytoplasm. The pert 


tions failed to show any cells containing neutral red granules. Microscopi 


from various parts of the spleen showed some increase in the number o 


in some areas, showing there had been an irregular fibrosis. The splenic corpu 


small and widely separated by the pulp. This showed widely dilated sinuses 
In view of the finding of so much phagocytic blood pigment from the fresh 
the pulp, there was an astonishing absence of phagocytic cells with brow 


them in the stained sections. In some of the sinuses there were some very 


veinings with fine fibrils, reminiscent of the large cells of Gaucher’s diseas 


numbers were relatively few. Inasmuch as there is no characteristic patl 
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nuclear cells with a great deal of cytoplasm. In these cells. under oil immet 
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Previous to the patient's entry, she had been followed in the dispensary for 
months. <A fragility test was done which showed definite increase of fragility 
control cells but the exact record was lost. A reticulated count demonstrated 
15 per cent. reticulocytes in 300 cells counted. The Wassermann was negative 


In the hospital, the child was given five transfusions of between 125 and 3 
prior to splenectomy over a course of twelve weeks. This raised the haemoglob 
per cent. and the red blood cells to 4,900,000. Her white blood count diminished 
ing an average of about 12,000 with 50 to 55 per cent. polymorphonuclear pred 
and no abnormal white blood cells. Another Wassermann showed a + reactior 
antigens. Three fragility tests were essentially normal as compared with th« 
Four reticulocyte counts gave 12, 3, 3 and 2 per cent. reticulocytes respecti 
twenty-four-hour stool urobilin contained only 2,940 dilution units, but a twenty 
urine urobilin contained 370 dilution units. On another occasion, no urobil 
detected in the urine. Fifteen urine examinations were done—on three occasio! 
was a very faint trace of albumen. A few red cells were noted four times 
white cells were usually seen. Gastric analysis was not done. 

Stereoscopic views of the skull showed decalcification of all the bones of th 


also those of the face. The inner tables of the frontal bones were increased i1 
but the bone had a mottled spongy appearance. The jaw was markedly de 
Films taken five months later showed some increase in the bone porosity, wit! 
widening of the diploé through the frontal bone. There was also some increa 
ening through the parietal bone. 

Films of both arms and legs indicated mild decalcification. The lower epij 
the femora appeared irregular about their margins, as if there had been some di 
in their development. The lower ends of the femora and shafts of the tibia 
siderably wider than normal. Thinning of the cortex was slight and trab 
appeared essentially normal, especially near the ends of the bones, in marked 
to the patient’s sister. 

X-rays of the humeri, forearms, hands and ribs proved definitely abn 


rr 


na 


humeri and the radii seemed larger than usual with distinctly coarsened a 
trabeculation, thinning of the cortex, and generalized decalcification. These char 
least evidenced in the ulnez. The ribs maintained essentially the same chang: 
parisons with the X-rays of the sister were striking in the mutual similarity 
after five months showed no change 

The hilum shadows of the lungs were moderately thickened on both sides, 
small calcified nodes were present. In other respects the lung fields were negat 

The patient improved in strength and general well-being following her trai 
April 9, 1928, splenectomy was performed by Dr. Allen O. Whipple. At operat 
found the spleen about double normal size. The liver did not seem cirrhoti 
Following operation there was an unusual white blood cell response, 


1 
the 


the first and second days rising to 40,000 and 51,000 with polymorphonucleat 


at 90 and 87 per cent., though the maximum temperatures were 101.4° and 


respectively. Ten days after operation the hemoglobin was 45 per cent., the 
cells 3,240,000, the white blood cells 20,000 and the polymorphonuclear cells 
Nucleated reds numbered 45 to 100 red cells counted. The platelet count w 
high level of 570,000. 

Two weeks post-operatively, the child was sitting in a chair, playful, feeli: 


without pain. 

The pathological report on the spleen stated: 

Gross.—The specimen is a spleen which measures 12 x 6 x 8 cm. It seems 
lost a considerable amount of blood so that its measurements were probably mu 
in the patient. There are some rather exaggerated notches in the free border 
capsule is only thickened where the ragged threads of adhesions are attached t 


there are at least five main vessels entering the hylic surface scattered from 
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HAEMOLYTIC ANEMIA WITH SPLENOMEGALY 


ul the other. On section the splenic tissue seems very firm and the fibrous trabeculze ar: 
" easily distinguished [he cut surface does not bulge but the many splenic corpuscles 
% project forward like pallid millet seeds from the dull red background of the pulp. Grossly 
the vessels appear normal. No hemorrhages are seen 
Microsco Sections of the spleen have been stained with Masson’s Ponceau, an 
6 line blue, acid fuchsin and iron hematoxylin; with Masson’s metanil yellow, acid fuchsi 
and iron hematoxylin and with Scharlach R. The only lesions noted are a mild degrec 
of fibrosis which 1s generalized and the presence at scattered intervals in the splenic pulp 
of rather large cells with eccentric nucleus and with the cytoplasm vacuolated. Che 
material in the vacuoles does not stain with Scharlach R which rules out the lipoid 
\ bodies. It stains a faint delicate blue with the aniline blue and a very pale yellow wit! 
: the metanil yellow 
The splenic corpuscles are rather widely separated and the pulp has little blood in 
( it so that the spongy sinuses are easily made out. They contain no unusual type of blood 
N cell. There has not been time to have the spleen analyzed to determine the presence or 
absence of the cerebroside kerasin, the material which is found in the large cells of Gau 
d cher’s diseas« lhe picture in this spleen is identical with that seen in the spleen of this 
patient's sister (Marie). Whether these scattered cells mean a mild Gaucher’s disease or 
not. | cannot sa because [ do not believe that the early lesions of the spleen 
I Gauche rs disease have ver been obse rved | have never seen these cells with vacuoles 
in any other spleen except those of Gaucher’s disease 
here is only a small amount of hemosidirin scattered through the spleen. 
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SPLENECTOMY FOR TRAUMA 
By Joun Fox Connors, M.D. 
or New York, N. Y. 


TRAUMATIC rupture of the spleen is an extremely serious surgi 
tion that is not of infrequent occurrence. The reports by Berge 
} 


drath,- Bessel Hagen,’ Planson,* Johnston,” Barnes,® and others wl 


diligently summarized and critically analyzed many ot the case rej 
the literature have served to show the necessity for operation in the 
Except for that admirable chapter by Pool,’ in his monograph on “Sut 
of the Spleen,” no sufficiently adequate and authoritative treatment 
subject is to be found in our current text-books on surgery. Recent 
reported twenty-nine cases from the records of the London Hospit 
added three personal cases; which included all cases of traumati 
that entered the hospital during the thirty-three-year period, 1&9 

In 1921, I* reported in detail six cases of traumatic rupture 
spleen and one case in which a splenectomy was performed for tl 
taneous rupture of a normal spleen. In this paper we shall briefl 
our experiences with traumatic lesions of the spleen at Harlem | 
and draw therefrom conclusions that seem to be justified his 
based upon the study of thirty-nine cases of splenic injury; and 
all cases of traumatisms of the spleen that entered the hospital duri 
twenty-three-year period, 1905 to 1927 inclusive. An operation o1 
proved the spleen to be the injured organ in all cases. There 
two cases of traumatic subcutaneous rupture, one case of spleno-1 
leukemia and six cases of “open” wounds of the spleen. 

Subcutaneous Rupture he nature of the trauma varied 


cated below: 


Struck or run over by automobiles. . is 
Run over by a wago1 om 3 
Falls: 


from window 

down elevator shait 

into area-way 

from carriage seat 

onto a pile of stones.. ; a eae ae ! 
Struck by a motorcycle ne ed Las 
Struck by falling body of another persor B I 
Physical assault 


No history of trauma 2 + I 


Automobile accidents produced the greatest number of these ca 
falls, of various kinds, were next in frequency as regards etiology 


a) 
Bes 





’ 
| NECTOMY FOR TR 
' 
frequency of splenic injuries has shown an increase in direct propo 
the increase in the use of the automobile ile fn olen | 
in the twel e-year pel 1906 to 19016. there were tw ‘ 
hospital for ruptured spleen, and of these twelve cases, only thre 
from automobile accidents; while in the subsequent eleven-yea 
to IQ2/, tl ere Wel I ‘ ty a Im SSTOTIS a) S| le ric rupture an 
these twenty cases W thi re sult oO} Lute mohile injury. Phe cuts 
which no history of trauma could be obtained. was of interest fro 
point Ol diagnosis ihe patient presented all th siens of severe 
( ) injury and showed of contusion in the left hypochondriu | 
, ascertained that he | een drunk tor three days preceding ad 
. the hospita \t operation a ruptured spleen was removed and the 
j made an uneventtul recovery t is clear that this patient recei 
1S blow or tell injuru elt while under the nfluence of alcohol, 
s only clu he ti etiol the cuenta 
abdominal w wl most instances s absent Phe tack of hint 
r trauma C occas ibscure the diagenosi The age in 
as follows 
‘ 
S ? 
aed | 
{ 
I 
I 
' if 
' ~ 
I 
Twenty two of the t rty-two cases occurred in persons undet we 
years ot age; eight ises occurred between the ages of six 
years, showing that » age 1S exempt lraumatic subcutaneous 1 
OCCUTrS, hov ever, most trequently 1 childret Ithougl the books « ‘ 


of childhoo hy part tO} W are ) | raser. l and ( ampl 1] 
not even mention 1 urrence. Next in frequency it is found 


In the age period of} olescence l] 
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the inability of children to take proper care of themselves in the prese 
of danger and the recklessness of youth. Another factor is that 
degrees of trauma will produce rupture in children than in adults. 

Sex Incidence-—T wenty-five cases occurred in males and seven in fe 
The spirit of daring and adventure with consequent increased exposut 
danger, on the part of boys as compared to girls explains the differe: 
found in childhood; while occupational and industrial hazards explai: 
of the differences found among adults. Many early writers pointed 
protection afforded women by the use of corsets, which is becoming 
and less applicable today, due to the change in style of feminine appar 

In all cases, excepting one, the spleen, but for the traumatic lesion present 
was normal on pathological examination; and in that one case a sple1 
medullary leukemia was found. We cannot, therefore, agree with Archil 
and Mayo ™ when they state “that in accidents where the spleen is rupture 
it will very often be found that a pathological condition existed pre 
and resulted in enlargement and friability of the organ.” Enlarged dis 
spleens are, of course, ruptured from milder degrees of trauma, but 
regards the normal spleen we would, again, emphasize the fact that 
physiological enlargement of the spleen following digestion is a prob 
factor in these cases of rupture. The traumatic lesion in most instances « 
sisted of a large laceration which divided the organ into two parts 
some cases the laceration was stellate in character, and, occasionally 
spleen was represented by a pulpy mass. Only one case showed a 
small tear. In one case the splenic vein was also torn. No intracapsu 
tears were observed, although | did observe it in a case of spontaneous 
ture. The abdomen was filled with blood and blood clots in all cases; 
blood clots were chiefly around the spleen, and on the left side of the abd 
inal cavity, while free blood was found in the pelvis. 

Seven cases in this series were not operated upon and all seven wet 
fatal. The time period in the hospital and the necropsy findings 


shown below: 


Case No. Time in hospital Post-mortem findin 
before death 


I. 4 hrs. 15 min veseeeeeeeseeePractured skull, fractured ril 
spleen. 

ee a ee ... Left lobar pneumonia, left pneut 
ruptured spleen. 

3. ye ... Ruptured spleen 

4. 2 brs. SO min....... ... Ruptured spleen. 

5. = ere. 30 Wm. 4... ..Fracture of 7th, 8th & otl 
tusion of base of left lun; 
spleen. 

6. Rs widen és viata aaa ......-Ruptured spleen 

- a ta eR wy J ...+-9pleno-medullary leukemia 
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Two of these patients refused operation and the case of spleno medullary 
leukemia was seen in surgical consultation, in the medical ward too late to 
he saved by operation. lhe lack of operation in the four remaining cases, 
which occurred early in our experience, was due to errors in judgment, in 
that all of these patients were in extreme shock and the delays caused by 
our attempts to combat shock were fatal. We are confident that one or two 
of these cases might have been saved by immediate operation. We are mort 
and more on the lookout for these cases now and their occurrence is becom 
ly rare 


ing increasing 


The frequency of associated lesions is indicated in the following table 


Case No Spl nic and Associated Lesions Result 
1. Ruptured spleet ; - heoelen as = 5 silage ss SOD 
2. Ruptured spleen, laceration tail of pancreas ad ll os ee Died 
3. Ruptured spleen, lacerated wound of greater curvature of stomach, 

retroperitoneal hemorrhage . 5s ean : Soa .. Died 

4. Ruptured spleen, perforation midportion of intestine . Fan's Died 

5. Ruptured spleen - ; Died 

6. Ruptured spleen, fracture 7th rib ; esa = . Died 

7, Ruptured spleen, lac. rt. lobe of liver, and injury to splenic vein . . Died 
8. Ruptured spleet xa are. 
9. Ruptured spleet ere, 
10. Ruptured spleet a ..Cured 

11. Ruptured spleet » Sao aie 6 We 
12. Ruptured spleet ; walk eos CAeE 

13. Ruptured spleet - ....Died 
14. Ruptured spleen, small laceration of liver . Cured 
15. Ruptured sple Cured 
16. Ruptured sple Cured. 
17. Ruptured sple Cured 
18. Ruptured sple Cured 

19. Ruptured spleen, concussion with fracture of skull, traumatic 

vitis, knee-jomt .... ; ‘ ...-Died 

20. Ruptured spleet —_ Died 
21. Ruptured spleet caer Se, 
nn Se Oe Oe re herrea a re eit Cured 
23. Ruptured sple ' ....Cured 
24. Ruptured spleet | a wa ‘ Cured. 
25. Ruptured spleet ;, oe ....Cured 


+ 


In eleven, or 29.1 per cent. of our cases associated lesions were present; the 
frequency of its occurrence is somewhat less than that indicated by DaCosta," 
when he states that “traumatic rupture is rarely found unassociated with 
other injuries.” Only four operative cases died where the pathology con 
sisted of rupture of the spleen alone, while in the other six fatal cases, 
there were injuries in addition to that of the spleen. On the other hand, 
of the fifteen cured cases, only one presented an associated lesion, and the 
lesion in that case in addition to the splenic injury was a small laceration 
of the liver. In only three of the non-operated cases was the spleen alone 


39] 
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injured. The presence or absence of associated lesions, have, in ou 
a very distinct bearing on operative mortality, Prognosis is alwa 
when additional injuries are present, as ten of these eleven cases wet j 


Splenic rupture, in the absence of associated lésions, 1s not apparent 
as serious a condition, as has been generally assumed. 


The symptoms and signs of ruptured spleen are chiefly thos 


and hemorrhage. Marked variations in degree occurs in different 
and no two cases are exactly alike. Many patients do not survive tl | 
shock, and. in these cases of immediate death, hemorrhage is the causat ' 
factor. In many instances the diagnosis of rupture of the spleen i | 
sible before operation. The clinical picture presented 1S, obvioush t 

a grave abdominal injury due to trauma. Pool points out the tact, 1 | 


there is, In some cases, a distinct latent period between the subside ( 
the signs of shock and the development of the signs and symptoms o 
hemorrhage. The recognition of this point will lessen mortality 
if a patient is operated upon during this interim, before the evid 
internal hemorrhage are marked, the operative risk would be red 
these particular cases. In this series, three patients did not show 


of hemorrhage for the twenty-four-hour period following admis 


of interest is the fact that these three patients showed a slight rise 
temperature which we believe to be important as indicating the | 


the initial shock. Lejars ™ records a case in which twenty-four days 


between the time of the injurv and the development of profou 


16 reports a case in which twenty eight days el 


toms, and Jackson 


in both of these cases the signs and symptoms were those of i1 
inal hemorrhage. 

\ll our patients, excepting one, were conscious and rational uy 
10n This one exception was semi-conscious as a result of skull 
In two cases a history of immediate but brief loss of consciousne 
ek '? in listing the symptom 


128 cases does not even mention it; while Bailey, who noted its 


) 


the injury was obtained Robits! 


in three consecutive cases, considers it of great diagnost« 
\pparently it is only incidental 

\ll patients complained of abdominal pain. In most instance 
localized in the left hypochondrium, but in others it was generaliz 
out the abdomen. In only one case was Kehr’s sign, or pai 
shoulder, present; and in this case the patient was injured th 
ceding his admission to the hospital. He gave a history “of bei 
to sleep the previous night because of a sharp, cramp-like pain in 


side of the abdomen, which was aggravated by breathing, but in th 


the pain moved to his left shoulder.” Brogsitter'* thinks “that 


the left shoulder is of little diagnostic importance, as it is seet 
instances of injury of abdominal organs, particularly of the left lob 
liver.” Abdominal pain is invariably the chie! mplaint of these 
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Vomiting occurre lh seven Cases, or 271.7 pe! cent. pre-o1 r 
| 
- ve , . 
admission ihe von > Was DrFOWNISN Or cottee-ground in colo} 
reports vomiting in | rtv-five OUT OT 120 cases ) pr ce 
ioe ’ 7 with ] 
considers | LUIS ( vomiting DONT oO 1 OonNost1 
_ ; + | 
in that it U1 chance of the case being one of rupture 
and Melchior also thinks that vomiting is rare in splenic ru 
, , 7 66.9 
the other hand, rendelenburg “° states “that vomitir iS a fuice 
re, ahsent 11 gy0077T ; +] lay nt 
usually al l Cast Wury oO the me irvy cana It is our 7 
tas y 11¢4 " ly ; ; 
that vom occurs sufficiently trequent to be a symptom of some c 
value. In two casi in this series, enemata provoked vomiting 
pre operative V are ¢ l CTOouS, 1n that they may vive rise [0 a sudden l 
: alarmit ‘ ' , | ’ : 
and alarn ncreas¢ trie hemorrhag where the existent hemorrh ( 
slight O1 Cet ed. 7 I ippened ee several Or our ¢ SES ans 1S eCnll 
~ l l ises, an l ) 
~o,4 ] . Li¢ 1 1 ‘ . 
illustrated Doug ( case, although apparently unrecognized 
) P : + 4) ¢ | ; f ¢ at<e 7 
Because O C poss y OF aveTavating hemorrhage the Yiving of enel 
before operation in « of suspected ruptured spleen is definitely « 
; , 
ind ited ] h ( l l ( Ses iT Ssuspecte TT abdon 1 i] 
Dulne el n the left flay was UI sixter case 
is a svmpt ) | ( ( piite ( er dau i Was no;rer 
’ ] 1 
cases. B ces Snitt Yy auiness tne 1 ht Alar k wit! 
{ , 
dulness 1 observe ny e cass 
\bdor iste present ot « ( eS d is SvV1 
that must ( uly ( ed 
* ‘ } 
| upa ] cr" eC] able these ri Ot suspnectec 
17 » | ] 
rupture bt mu ( etully plier In eight of our cases we 1 
tentative « OSIS ¢ enic nyu whicl s verihed at ope O 
, , 
eeliing ¢ t be ( b Oo ] | t to tl I ound | t { 
' 
Stages OT ] CULO nit 


\bdor {r] rouns 1! our ¢ SES uit we have to co 
that the Tl | | ed Ss mucl hy the a | to the ibdor } 
which pro es tl s to the ury ot the ominal o 

Che adi mn tet ( e€ usu Vy 1 fed Trom subnormal to 100 ce 
hine cases ver erature ot 100 ce ees and the highest tempe 
noted was IOI.0 degre: lhe average admission pulse was rapid al \ 
and at times was al t imperceptibl (rene the pulse rate 
between 12 nd { vhile five cases showed a pulse rate of less 
hinety-tour Lhe ict Ion respiratory rate varied between twenty 
fifty ; the eragt twenty-tour to thirty lhe admission temp ( 
pulse rate and respiratory rate findings are presented only to illustrate 
usual variations foun caretul study of the pulse is essential 
diag OStIcC a rovl ue cannot be « erestimated lhe Sym ptol 
signs of shock and internal hemorrhage are too well known to w 
further comment. 

len case howed external evidences of bo lly injury, and they ( 


as follows 
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Pibemesem OF the SEOID on. cic cscs enses I 
Laceration of the scalp oe I 
Subcutaneous emphysema due to fractured ribs 

Contusion of left hypochondrium ne I 
Fractured femur wees 
Contusion of left orbital region 
Contusion of back ...... 
Abrasion of ribs at level of ensiform ... gates I 


Only three cases showed any external n 
two cases in this series presented no \ 
and it is our opinion that in these « 
the abdominal muscles, while they 

receive the full brunt of the violence 
the belly wall is produced by the acti 
muscles; and, according to our ex] 
injuries, as the force spends itself ag: 
to all cases due to trauma, where cot 
external 


enter. The absence of 


numerous observers ; but its importanc 


or never stressed. Following a histor 


Ot 


abdominal symptoms the absence of 
greatly in favor of internal injuries 
traumatic rupture of a viscus do not | 

The admission blood examinations 
to hemorrhage, namely 
the polymorphonuclear leucocytes ; 
corresponding decrease in the hzmog! 
The white blood counts ranged betwe 


and averaged between 12,000 to 18, 


which varied between 72 per cent 
averaged between 8o and 85 per cent. 
always decreased, and the average wa 
blood cells ; while the highest and lo 


red blood cells and 2 


»7 00,000 red bli 
but one, there was a corresponding d 
and the average was between 60 and 
estimate noted was 95 cent. and 
4,900,000, and the white blood 


cent. polymorphonuclear leucocytes. 


per 


concealed hemorrhage, and from that 


diagnostic value. The work of Cann 
as he showed that in severe traumatic 
plicating factor, the capillary red blo 


amount to 6,000,000 red blood corpus 


lower. Hemorrhage always reduces the high capillary count. 
In three cases the urine examination showed gross and miuct 
394 


are 


a varying leucocytosis, 


and a 


count 


iarks on the abdomen or back 


isible marks of injury on theit 


“ases the force is transmitted 


relaxed, and the internal 


. A large hematoma or contt 
m of the force against taut 
rience, there is usually no 


uinst the abdominal wall. ‘Thi 


siderations of possible internal 


marks on the abdomen has beet 


1 


‘e as regards diagnosis, has 
‘ry of severe trauma in a cast 
marks on the body is a point 
of a erave nature, aS most ¢ 
resent body marks. 

showed the usual changes att1 
with 


a constant 1 


variable but almost const 


obin estimate and the red bloo 
er1 QO.,OOO TO {8,000 white blo 


00 W hite cells, 


to go per cent. of polymorphonucl 
The red blood count was pt 
s between 3,000,000 and 3,500 
west counts observed were, 4, 
vod cells, respectively. In eve 


Heel 


and the polynu 


ecrease in the haemoglobin esti 


70 per cent. The highest heen 


in this case the 


was 16,000 leucocytes, wi 
The blood findings indicate 1 
point of view, they 
on,** must however be kept 
shock without hemorrhage as 
be high 


while the venous count is 


<1 count may very 


cles. 


are 0 n 


red cell count 
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blood and these three ases were fatal \utopsy showed a lace 


left kidney here were no other urinary findings of signific 





A pre-operative diagnosis 01 ruptured spleen was made in ¢ 


six cases were diagnosed as rupture of the intestines, and in 


cases the diagnosis was intra-abdominal injury with hemorrhag: 


The treatment ot splenic rupture is immediate operation i1 


> ., One ag 


and splenectomy is the operation ot choice Lwenty five patient 


» 


operated upon, witl htteen recoveries and ten deaths which make 


1 


operative mortality 40 per cent. ‘his 1s higher than the published Opel 


mortality of most observers, and most comparative studies of published 

tality statistics 1n these cases give but an imperfect representation of th 

actual conditions [he reason tor this is, that incre are many factors 

involved, which in themselv« Vary 1n degree and extent, such as the 

and degree of the trauma, the extent of the pathological lesion, the deg 

of the hemorrhage, t presence Of! bsence ot associated lesions, the tim 
; elapsing between 1 l! and operation ind also the usual tendency 

part of observers to report more otten operative recoveries than Opel 

deaths. Many studi it each tactor separately, and in a detailed w 

needed; and based on these findings, a scientific grouping should be 

and from a study ot a large number ot properly classihed cases, it wi 

possible to draw sound conclusions lo delay operation or to palliate is 


; invite disaster. spontaneous rec very has been reported, but in the light 


of our present knowledge the chances of such are practically nil, and we 


are becoming increasingly more skeptical ot its occurrence. 

Splenectomy was the operation performed in twenty-four cases, and 
one case a small tear was sutured lhe one case in which a suture was 
used died, but death in this case was due to peritonitis. LLamarchia’s cas 
as cited by Moyniha illustrates an unusual possibility of danger in thes 





cases where suture of the spleen is done; in this case a tear on the innet 


surface of the sple was sutured, but death occurred from hemorrhag 
from an unnoticed wound on the posterior border, 
Sprengel’s incision was used in eight cases where a pre-operative 
nosis of ruptured spleen was made, because of the excellent exposure 
i affords, while in the remaining cases a left rectus incision was used 
, times it was necessary to make a horizontal incision, to the left. and about 
the middle and at right angles to the vertical incision: but in no instance 
it seem necessary to resect the costal border, as is done by Auveay.** Neither 
is the submammary incision and subperichrondal section of Doyen,” or the 
| transdiaphragmatic approach, that is so warmly advocated by de Tarnowsky 


to be recommended : Ss. in our 


ypinion, they unnecessarily prolong the 
operation. 
Recovery has occurred following packing alone where the lesion w 


] 


small and superficia Gibbon,-* in 1g08, advocated “judicious packing” an 
Stated “that any case that lives four to five days after rupture can be saved 
without splenectomy ;” which, of course, has been proven not to be the case 
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That a rupture may be present, be overlooked at operation, and e) 
cause death is shown by Lejars’ case. 


A study of this material was made as to the effect on the outcom: 


time in the hospital before operation; and also the time that elapse 
operation in the fatal cases. 
Case No lime in hospital Hrs. elapsing after k 
before operation operation in fatal cases 
I > —-_ ; . 
2 6 hrs 15 min t hrs. 10 min 
3 No record died on tahle 
| t hrs 6 hrs 
cs 2 hrs 6 hrs. .. 
6 6 hrs. 30 min ( 
7 a i4 hrs. 30 n 
8 mm. ... 1 hr. 15 n 
9 6 hrs. 40 min 
10 6 hrs. 40 min ( 
11 4 hrs. 20 min ( 
12 3 hrs ; 
13 1 hr. 50 min 
14 12 hrs. 30 min 
1S 6 hrs 
16 3 hrs. 
17 i hr. 50 min 
1s j hrs. 15 min { 
19 2 hrs. 55 min ( 
20 6 hrs. 15 mu 17 
21 No record .. 
22 4 hrs. 15 min ( 
23 3 hrs 
24 4 hrs 
25 2 hrs 7 10 days 


he average time in the hospital before operation was five hour 
the patient was in the hospital before operation seemed to have w 


tain limits but little relation to the outcome Death occurred 1 


] 


the ten fatal cases within seventeen hours after operation, and t 
safely explained on the basis of post-operative shock; therefore, 
cases, excepting one, that were able to withstand the operative shv 


] 


vived. The one case that lived 


ten days, developed a temperature 
a pulse rate of 146 with distention and rigidity of the abdomen, wl! 
probably due to peritonitis. Autopsy was refused. 

Blood transfusions helped markedly in the ultimate outcom« 
series. Transfusion was employed post-operatively. Saline infu 
used in all cases. Autotransfusion, as recommended by Theis and Het 
was never used. 

Infection of a persistent character of the abdominal wound 
in five cases; these five cases developed ventral herniz. One pati 


) : 
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age from his wound on the nintl ost-oper 


i 


1 


a severe hemor 


| « 


we think was due to injury to the pancreas at the time of 


operation, ind the pancreatic enzymes digested the suture mat 
edges oO! the wou I‘his patient developed 4 massive her 


that the entire abdominal wall was affected, and which required a st 


suture. In the Lon tiospital series, tour cases ot “burst w 


reported, and in each case the wound had to be resutured undet 
anzesthesi Bailey attributes this to the action of the pancreatic fer 
as indicat by me 1 previous paper, as the probable cause of the 
sistent imtections an ost-operative hernia that occurred in our « es 
left-sided empyet ccurred in one case thirteen days after operatiol 
think this was due t rection oft a traumatis pleurisy produced at the 
} of the original injury In support of this idea is the fact that one 
non-operat | cases sl ved at autopsy a contusion of the base of th 
lung; and Bailey reported three cases of left-sided pleurisy inhi 
of thirty [ Cast ersi tent hiccou 1 s observed by Bailey 
of his « S( \ note us 
No opp 1] \ CSE ted itself tor me to do second operat 
my ot my enectol ( patients 
Griltit tates “that hyperplasia ot lymphatic tissues has beet 
occasionally rine ( nd has heen defir itely found post-morten 
ing splenectomy in man.” Faltin and Stubenrauch *® found at the ti 
second lay tom me and six years, respectively, that the perit 
was covered with numerous nodules, showing microscopically the chat 
ISTICS of enlenn t1 1 which certainly had not heey present at the 
’ 
Operatlol Vii re orts Det n case vhich 1 SI ’ 
SOT spleet Liter eriod ot seve years increased almost 
size of a normal spleet Lee 32 described a case in which a laparot 
performed for acute intestinal obstruction on a splenectomized patiet 
he found the peritonet covering the small intestine and mesentery « 
) with small tur ors, ’ ng in size from a pil head to one inch bv one 
, inch: there ere 200 ti 200 such tumors. and on microscopic examit 
they were tound to if splenic tissue It is. therefore. clear to a cert 
) extent at least, that tter splenectomy, the functions of the spleen ire ft 
t over by remnants of lenic tissue left at operation, accessory spleens 
g the rest of the reticulo-endothelial system: all of which show hvpertrot 
In a case of apparent Cot genital absence of the spleet Hodenpy!l ' 
‘ at autopsy a general compensatory lymphatic hyperplasia 
vas Pearce,*4 Asher, nd others, have found that the spleen plays an 
tant part in iron metabolism \sher found that the elimination of iron was 
considerably mcreases 11 splenectomized dogs. Baver 28 observed 
re increased iron excretion in several splenectomized patients. Pearce has show 


a that the spleen contr Is and re vulates blood destruction : and. is aft thr 
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opinion, that the increased iron elimination is to be explained by 
blood destruction. The bone marrow, according to Mosler,®* becor 
after splenectomy, due to hyperemia, and there are active mitotic 
and there is an increase in the number of specific marrow cells 
diminution in the amount of fat; these changes, Pearce thinks hav: 
with the storage of iron. 

f the 


Following operation in this group of cases, examination « 
showed a secondary anemia. ‘The decrease in the number of red cell 
accompanied by the usual variations in size, shape and staining qualiti 
that are found in anemia; evidences of red cell regeneration wer 


¢ 


by the presence of normoblasts. Granular basophilic degenerati 
Grawitz’s granules, as noted by Morris ** in one case, was observ 
in one instance; the red cells showing this punctate basophilia disapp 
from the blood in about two weeks after operation. The normobla 
appeared from the peripheral blood in from ten to fourteen days but 
not reach normal during the stay of the patients in the hospital. The 
blood count remained high for three to five weeks and it varied from 14 
to 30,000 leucocytes. An increase in small lymphocytes was invariably 
and it amounted to as much as 45 per cent.; a small but constant inct 
in large mononuclears, and transitional cells were observed W hite 
regeneration was evidenced by the occurrence of eosinophilic and neutrop! 
myelocytes in some cases; these abnormal cells appeared about the end 


the first week, reached their zenith between the second and third weel 
disappeared during the fourth and fifth weeks after operation. No « 
philia was observed during the hospital stay of any of the patients 
studies of the fragility of the red blood cells were made in thes 

which according to Moynihan, is increased. No platelet counts were 1 


' 


by us, but Rosenthal *” studied the effect of removal of the normal sple 
on the blood platelet count, in seven cases at Mt. Sinai Hospital, 
found that “there was a gradual and constant increase in the nun 
blood platelets. This increase reaches its zenith during the second we 
Blood platelet counts of 1,000,000 to 1,900,000 were observed. ‘The pl 
count begins to drop and becomes normal or remains somewhat above 


about the third or fourth week after operation. Observation of thes 


for five years after operation has shown their platelet count to be n 
or slightly above normal.” Moynihan * is of the opinion that the “te 


" 


porary anemia subsides in about two months’ time, and that the incre 
in lymphocytes persists for about a year, and gives place to an eosinophil 
which increases to about 8 per cent. during the third year.” Boyd *' s 
definitely that “the anemia disappears at the end of two months.” Pfeiffer 
and Smyth,** state that “individuals splenectomized for traumatic ruptur 
usually show a definite and persistent anemia, which requires prolong 
observation and treatment.” Examinations have been made of the 
in a number of our cases for a period of three years or more and in on 
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for a period of seventeen years, and every casi Ow ee ‘ 
anemia and a slight leucocytosis Che blood picture found 
seventeen years altel prenectomy 18 to wit: 
ned hlooc ( | 1 SO0,000 
Heaemogl er ce 
\ e bl 12.000 
I aa ry ( per ce T 
( De’ CE | 
\s to the late etfe Ol splenectomy on the physical welfare of the 
individuals No untowat! etrects were discovered We have obset ved 
case for seventeen yeal nd he has always been 1n xcellent conditio1 I 
his history and physi examination, excepting tor a very mild anet 


Regular periodic health examinations were carried out for short periods 


time in these cases but it was impossible to make observations for mort 
three years al | they re ll in excellent physical condition at the tim 
their last examunatior1 here was no evidence of lecreased resistance 
infection in these cas¢ [his 1s contrary to the conclusions:drawn by Mo 
and Bulleck,*” as they state “that there is often noted clinically decreas« 
bodily vigor and resist e.’ Attention has been called to the inherent fal 

of all conclusions dit V1 Irom experimental work by Michelson #4 
Rost *’; and they point out the fact that after splenectomy, as after the 
operative removal o bdominal organ, the body is necessarily in a we 


ened conditio1 and tnere re any intection may develop, ind IS more virul nt 


Observations on splenectomized animals, in all work reported to date, have 


not been carl ed out tort i. Suilhqcentiv long pe riod Oot time atter operat 
1 sey ‘ 
Rost aiso states that ere 18 no evidence OT any decreased resistance 
‘ { r ” \1 | ’ 
splenectom! Cad persol Mmrection VOYVHINan S OplIMnion 18 the same, 


Bailey could find no decreased resistance to infection, in the follow-up of 


his patients Iter spenectomy Late deleterious effects of splenector \ 
health are ay rently ent, and if present. they are. for practical put 
poses, negligibl 

Open wounds hes enetrating wounds consisted of five gunshot 
wounds and one stab wound [hey are rare in military surgery and stil 
rarer in civil practice Laspeyres *° reported seven splenectomies with thret 
recoveries. Abadie 4’ reviewed twelve cases of war injuries of the spleet 
operated upol by Depa ‘S and ot these twelve splenectomies four reco\ 


ered. Willems,*” as quoted by Abadie, states, “that splenectomy is constan 
tatal in military surger and his conclusion was based on the fact that h 
lost five consecutive cases in which splenectomy was performed. Genet 


lreland in a personal communication to Pool, reports that the incomplete 


records for our troops in France show that ten splenectomies were pet 
lormed and eight of the ten were fatal. Open wounds of the spleen are 


tatal unless an immediate operation 1s pet formed Splene tomy is the opel 
tion ot choice and we feel that \badie is correct in pointing out that 
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splenectomy is serious in proportion to the already existing hemor 


to the injuries of the 


patient's life. Stetten 


other 
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irgans 


treated by suture, and the patient recovered. 


Owing to the scarcity of published reports of open wounds of the 


it seemed that a report of the following six cases might prove 


CASE HISTORIES 

Case |.—Stab wound of Male, age twenty-four years, w 
the hospital, July 23, 1906, at 12 1. with a stab wound in the le 
wound was three-fourths of an h length, and was located between 
eleventh ribs, about five inches trom the spinous process of the twelith d 
and it passed upward into the abdominal cavity. The wound was ble« 
Liver dulness was obliterated Temperature on admission was_ 100, 
patient was in shock. At operation the spleen was found to be pierced 
an inch from its lower border and bleeding profusely from the inne 
spleen was removed. There was a hemorrhage under the serous coat of 
a wound in the mesentery Three da ifter operation the patient devel 
ture with distention ef the abdomen; the wound was opened and drain 
found. He became very sept id died the following day 


Case I1.—Gunshot wound 
the hospital, January 21, 
lemperature 909.4, pulse 150. ( 


bullet 


back about three inches to the let 


rounded, tense, and was dull 
and was diffusely tender. 
opening the abdomen through a 


escape d. 


a deep furrow on its external phr 


was removed. The condition of 


during this time an intravenous injectio1 


bed he 


material and 


vomited several times 


was treated by 


IQO5, at 


wound in the left shoulder, 


+} 


( pe ratio! 
it 7 
left 1 


The spleen was markedly e1 


( 


( 


moderate 


gastrin 


died thirty-six hours after operation 


Case III.—Gunshot wound 
the hospital, July 5, 


suffering 


conscious, pale, in a cold sweat; 


19060, at 1:00 


tl 


men was rigid, tender and dull on 


between the tenth and eleventh 


blood was oozing. 


spleen was found to be perforated and it was removed. A perforation w: 
diaphragm and the sucking of air indicated injury to the left lung. A Mil 
was placed beneath the diaphragmatic opening. The patient made an un 
ery and nothing unusual was noted except that the urine was bloody for 
after operation. 

Case 1V.—Gunshot wound of spleen. Male, age twenty years, wa 
the hospital, December 27, 1907, at 10:30 A.M. Temperature 99, pulse 13 
50. Patient was said to have been shot in the back and when first s 
extreme shock, pale and pulseless. He was treated for shock and showed s« 


} 


) 
1¢ 


percussi 
ribs 


At operation, one 


wo bullet 


Male, ave 


imination he 


Was pal 
wounds in 


the midline 


was performed one 
ectus incision, a consi 


wr? 


twent 


th 


1¢ 


h 


no 


1 
Cit 


on percussion in the flanks, but 


and under tl 


ia 


larged from intracapsul 


Sl 


tric 


1 





x 


M Patient was found on the 


I 


which have already 


years, 


] 
STyr) | 
dyspna 


left thig 


rib 


tympaniti 


ur 


ar 


alter 


hemorrha 


a 


ble quant 


if 


; 


adi 


n 
il 


rface, which was bleeding profusel 


1] 
ll 


; 


t 


patient was extremely poor while o1 

of normal saline was given. After 

quantities of bile-colored and 
lavage The pulse rose steadily, 
spleen Male, age thirty vears 


He was shot in the left axilla 
great pain and also complained of nausea. On 
mucous membranes were almost 
In 


wound 


m in both flanks 
there was a bullet 


half hour later, 
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examination 


t 


through a left 


he ant 


} 


; 
‘ 


rio}? 


1 
whl 


of entrance 


rectus 


threate1 


reported a stab wound of the spleen, wl 


eT 


el 


rit 


FOR TI 
He compl: f ab 
Operati ( ‘ ' te \ 
nal cavit lled P ; 
removed and a! dc , 
not appare leer P let 
patient died our 

Case \ § Vl 
i the hos \ H 
plained ot | | 
was tfelt he the eft , , 
conscious re 
lett upper « t, , 
later, the al , 7 
blood was t the Ces ae ee Nee He oe ) ; 
opening iad 
was closed | ‘ . 
vas unevel!l 

CASI \ \f . | 
t the hos Q , . é 
found in a l t 
had shot ' 
i the fitt oO 
twelfth rib, al — | 
the thre ; 
ne-half a | | 
found in th () 
1 left rectus 


i Was pre { ] , 
rati rl : t 
t the root 
hdomi ] 
1WCLOTT ti t 
M 
nd the are , ‘ 
rom the Ti I 
In the unsi as the pDie¢ one ~ re 
case, TWO Cast had pertorations ot the dian} ' ‘ erf 
I liapl O to ) ) 
stomach and in the fifth there was a wound of the liver. In tl 
al a VV ul i I 1 Lile 5 
case there were associat njuries to the color nd 1 entery | tn 
all I ‘ ] . ] | S Né 
we iz ‘ mort lst, ’ ts t Hf na > > 7 nt 
ve had a n ity and 2/3 yp el \V Cl Sin kee 
the published statistics her observers 
5 MMARY 
lo summarize ws ' 
# lraun itic ruptu the spleen occur mos requently in chil 
and adolescenc 
) . ' ] ° f ‘ 1 | 
-. lhe AVSCTICC © ( CTllai Marks on the body ) patient preset 
abdominal symptor ee , 
| minal V1 toms O aul 5 mn iwmyp GaLgnostic ¢ { 
> | ] 
. Immediat | ld | f I] 
. | leqdiat Opel SnNoulk ye pertrorme Tevaradaless o the ( 
tio ; > ft . 9 ; ] 
n ot the patient an ctomy 1s the yperatio Tt choice 
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a 


—~-e 


follows splenectomy. 





Blood transfusion post-operatively is of great value. 


7. The health of persons splenectomized for trauma is not 


affected. 
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SPLENECTOMY 
REPORT OF A CASE WITH PATHOLOGY UNCLASSIFIED 


By Wituiam E. Lower, M.D. 


AND 


R. P. Bari, M.D. (By Invitation) 


or CLEVELAND, OHIO 


[He following case report is offered to show that even in 


splenomegaly which are atypic, splenectomy may prolong or save th 


the patient. 


The patient, a man thirty years of age, came to the Clinic July 29, 1927, 


ing of pain in the left side, a fissure in ano, loss of weight, sleeplessness. HH 


the fissure since February. The pain in the left side started two weeks befor 
beginning as a sharp pain. It was especially evident when the patient st 
and when he took a deep breat! lhe patient had had no cough but had | 
fever. He had lost about fifteen pounds in weight. 

There was nothing of significance in the family or personal history 
present illness there were no symptoms referable to the digestive, cardi 
respiratory systems except shortness of breath which was due to the pai 
easily and stated that he slept poorly 

Physical examination revealed a ta slim man weighing 142 poun 
weight 154 pounds). His temperature was 1°°F., his pulse rate 92. On 


je 


there was diminished movement of the left side with suppression of breath s 


the left base. There were no rales In the abdomen there was a visible mas 


side extending over the splenic area to the midline and below the umbilicu 


mass was slightly tender on palpation, and there were definite coarse crepit 
the spleen. There was a small indurated area on the left buttock about on 
inches from the anus which was discharging feces 
Aside trom the fistula the clinical impressions were splenomyeloget 
I 
Banti’s disease or tuberculosis of the spleen 
An X-ray examination of the chest gave the following informatio 


cervical rib on the left side; the left diaphragm level with the right or slight 


fibrotic infiltration in the lungs extending well out into the infraclavicular regi 


August 9, the spleen appeared to be very large; it filled Traube’s space 


medially to the midline. A notch was felt at the umbilicus but the lower p 
almost to Poupart’s ligament he surface was slightly irregular but th 
was not very hard nor was the ed very sharply defined It did not 
leukemic or Banti’s spleen, and was scarcely firm enough to be an amy! 

felt more like an enlargement due to a chronic infection such as tubercul 


X-ray therapy and potassium iodid were advised, to be followed by splenect 


measures were not effective 


Six weeks after receiving X-ray treatment the patient had gained thirtee1 


and felt much better. At this time the spleen extended only to the level of th 


byt 


\ von Pirquet test, October 7, was positive 
November 3, the spleen felt smooth, was very firm, and extended the 
three fingers below the umbilicus. On account of the accompanying fistul 


and the positive von Pirquet, it was believed that this was a tuberculous 


amyloid spleen and splenectomy was advised 
* Read by title 
$04 


( 


SPLENECTOMY 


The successive blood counts to this time are shown in Table | 


At operation, November I1, a spleen weighing 2900 gm. and measur ( : 
cm. was removed. (Fig. 1.) The liver was found to extend for almost 
below the costal margit It seemed to be normal in color and there was 


cirrhosis. 


A transfusion of 500 c.c. of blood was given immediately after the operati 
Pathological Report Gross description \ spleen weighing 2900 gn 
uring 30x 7 x 18 cm. It is deeply notched, smooth and flabby; and the cay 
tense. The anterior surface is dull white and lustrous Serial sections show a « 
red, velvety cut surface with absence of markings of the splenic nodules; nsid 





I sy S en weigl ) Z i g x 
pulp is obtained on scraping. A single, discrete, pale yellow, firm nodule 15 mn 
diameter lies immediately beneath the capsule on the anterior surface. The cut surfac: 
of this nodule is homogeneous and smooth The zone surrounding the nodule is d 
red and hemorrhagic in appearance 
Vicros ul Des The sections show a loss of the Malpighian corpuscl 


markings. The endothelial leukocytes are greatly increased in number with prolife 


tion of the lining cells and filling of the sinuses \ large number of lymphocytes art 


present in the sinusoids In some places these appear to have a separate delicate 
reticulum suggesting lymphoblastoma The endothelial leukocytes show a few mitoti 
figures, and those lying in the sinuses contain hemosiderin \ few of the smallet 
vessels show a thrombosis Che picture is suggestive of an aplastic lymphoblast 


(Figs. 2 and 3.) 

Tentative Pathological Diagnosis—Lymphoblastoma—aplastic type. 

Post-operative Cours he wound healed rapidly and the patient had a sn 
convalescence 

The successive blood counts during his stay in the hospital are given in Table | 


February 17, 1928, the fistula in ano was excised 
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Photomicrograph (x140) of section of spleen removed in case of splenomegaly 
proliferation of endothelioblasts and loss of Malpighian corpuscle marking 


Fic. 3.—Photomicrograph (x250) of section of spleen removed in case of splenomegaly 
greatly increased number of endothelioblasts and the filling of some of the sinusoids with ly 


and endothelioblasts. 
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When last seen, Mar 15, 1928, the patient was teeling well and was leet 
well. His blood count on tl date is given in Table | 

(on account { the uncertainty as to the pathological diagnosi sectiol , - 
various pathologists trom v m the following reports have been receive: 


(1) Chronic myeloidization of the spleen, with anemia. What this cor 


means, | am 1 m C¢ 
(2) Es el bl I eratiol miucré opic not pa gnomonic i 
(3) Thr phleb lenomegal 
(4) tas! vith « blastic proliferation, thrombosis and minut 
’ ] +} thy 7 ] ' ‘ in 
Usually associated witl mbosis of a splenic ve 
(s) Aplastic type of l mvelogenous leukemia 
TABLE | 
Successive Blood Findi n Case of Splenomegaly with Unclassified Pathology 
) ( 
D W. I 
. T 
sé 
7 20 27 14 www) 2700 ss) 15 —— | I 
7 30 27 2000 
R I 27 14 OOO 1900 ss 
Q-29-27 $ 200000 2000 Ss {2 55 1O 
- -{ 
11 4-27 1300000 1S0O0 gO 49 Zo 17 
{ by ; * te) | ler 
II R 27 ~7 T0000 3300 75 
II-10 27 }GTOOOO 2100 75 14 16 285 I2 
I! 14 27 1620000 7000 70 70 Is Is 
L1—-I6-—27 2550000 7300 SS—00 
/ 
II-18 27 }QGOO0000 7500 60 
l1-2I 27 3H00000 6300 60 
l1-25-27 >450000 {100 SS—0b0 
‘ / 
11-26-27 2200 60 
II 28-27 at6 8.8.8 8) 2500 SS—D0O 
/ 
12-12-27 2 > .) H050 2! 70 4 
y / 
f T 
I {-25 e | 3500 65 13 7° I 3 
Ma is reas¢ I ( 
> 2 
2 ¢ 1) 
2-10-28 5 2000 1500 sO 5 75 20 
/ 
3— 6-28 514 7850 3 72 I4 ' 
Discuss Phere oO system in the body regarding the pathology 
' 


which so little is know1 the reticulo-endothelial system: and there is no 


system the diseases of which are fraught with graver menace. The spleen 
particular, occupies a unique position even within this system, for it is 
apparently of little, if any, value after birth; as far as is known the diseases 


which affect it have their origin in other organs, and once it has become 
involved in a disease process, the progress toward a fatal termination 


usually unaffected by any form of treatment except in certain instances by 


I 
1c 


the removal of the organ itself 
splenomegaly may be due to microorganisms, especially to those whic 
reach the spleen in the course of acute or subacute infections such as to 
sillitis, sinusitis, osteomyelitis. Tuberculosis is a well-known cause o 
splenomegaly, as is malaria, but in splenomegaly due to any of these causes 
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either the organism can be isolated or the microscopic appearance is 
nomonic. No such organisms could be isolated in this case nor, as is 
by the varying reports by pathologists, was there a pathognomonic app 


of the spleen. In every case of splenomegaly of known etiology, charact 


changes are present, but no such changes were demonstrable in thi 
The function of the spleen in the production of anemia and of leukemi: 
known except that the enlarged spleen has a destructive effect upon tl 
blood cells and a productive effect upon the white blood cells. In thi 
anemia was not present excepting for a brief period after operation not 
leukemia manifested at any time. In fact, as far as we have been 
discover, no case of splenomegaly has been reported in the literature 1 
the aleukemia has been as marked as in this case. Nevertheless, it 
noted that the microscopical appearance of the spleen suggested to one 

] 


pathologists that we were dealing with splenomyelogenous leukemia 


The rontgenographic appearance of the lungs together with the 
von Pirquet test would suggest that this was a case of tuberculous sple 


aly ; but this again is apparently ruled out by the microscopic findings 


Uncertain though the pathology in this case may be, nevertheless tl 
remains that in every case of splenomegaly there must be some defi: 
etiological factor. In this case the true cause may be disclosed at a latet 
perhaps only at autopsy. The blood picture, that 1s the increasing percent 
of lymphocytes, suggests, however, that the patient may come back present 
a true clinical picture of lymphatic leukemia. Whatever the final out 
may be, it seems worth while to report this case in the hope that 
with the reports of other cases, the pathology of which is similarly uncert 
it may at some time aid in throwing some light upon the function of tl 


mysterious portion of the mysterious reticulo-endothelial system 
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A REVIEW OF 500 SPLENECTOMIES WITH SPECIAI 
REFERENCE TO MORTALITY AND END RESULTS 


By WituraMm J. Mayo, M.D. 
or Rocurster, MINN 
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has an exceedingly et t phagocytic action and plavs an Important 
removing bacteria from the blood, as in typhoid and tuberculosis, a1 
to7 S mhials , . lon oe ] ott . ’ Saas berve + ¢hea ] : : 
LOZO0d, a ll | a es alnie ruin ( .) the splee . 


exemplified in those splenomegalias in which the spleen is unable to d 


bacteria, protozoa, al I c material with sufhcient speed to the live 
destruction and deto» he retention of this deleterious materi 
the spleen may lead not y to splenic enlargement but to systemic reinte 
tions, as 1s ki vn to be the case in syphilis and certain forms of sepsis 

lt is worthy of note that the large supply of well oxygenated artet 
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blood carried by the splenic artery is converted into venous blood without 
exerting an adequate known function. This oxygen is evidently not lost in 
combustion for the purposes of heat and energy. The fact that oxygen 
utilized in the spleen in large quantities necessarily means that some othe: 
substance is oxidized. ‘There is little evidence and no logical reasor 
believing that de-oxygenation of the blood in itself is a function of the spleer 
for a sufficient quantity of de-oxygenated blood is already supplied to tl 
liver through the portal vein. The question of whether or not the oxidation 
is for the purpose of destruction of undesirable substances (detoxicati 
theory) or for the purpose of elaborating some complex substance, 
example, the highly complex hemoglobin protein molecule), offers an inte: 
esting field for investigation. It might also be suggested that these oxidiz 
substances are prepared in the spleen for the purpose of further treatment 
by the liver. 

The removal of the normal spleen in cases of traumatism in man, a1 
removal in experimental animals, does not seem to cause permanent abn 
mal disturbance. On removing the spleen one is struck by the enormous 
amount of venous blood which it contains. It has been shown by Barer 
and Stevens that in the dog about 20 per cent. of the total blood volume m 
be stored temporarily in the spleen. The spleen contains a considerabl 
amount of nonstriated muscle tissue and is known to possess a certail 
rhythmic contraction comparable to that of the gastro-intestinal tract and the 
uterus. It may be assumed that in times of stress stored blood is impelle: 
through the portal circulation into the general circulation by splenic contrac- 
tions, which possibly account for the pain in the left side so often experienc: 
by long-distance runners. It may also account for the tradition that the 
ancients removed the spleen of runners in preparation for the Marathon races 

The spleen has some connection with the sympathetic nervous systet 
through scanty fibres to the capsule, but it would appear to act largely throug! 
the influence of certain hormones which as yet have not been identified 

Normally the spleen probably does not produce white blood cells in the 
adult ; this function or dysfunction of the spleen is apparent in splenomyel 
genous leukemia. 

Approximately 20 per cent. of the volume of the arterial blood is oxygei 
When the red blood cells are reduced in number, suboxidation results. The 
relief which is sometimes manifest in the anemias on increasing. th 
respiratory oxygen intake artificially may be due in part to correction o! 
the suboxidation. 

The embryonic red blood cells have dimly visible nuclei which disappeat 
when the oxygen-bearing function becomes established. Since the adult red 
cells do not have nuclei they do not reproduce themselves, and must be 
replaced. The work of Ashby of The Mayo Foundation showed that red 
blood cells continue their oxygen-bearing function for at least six or sevet 
weeks and probably longer. It should he noted that there are one or more 
atoms of iron to each molecule of hemoglobin, showing the foundation fot 
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the improvement which sometimes follows the use of iron in the anet 
The red blood cells and the blood platelets are tormed in the one 
row. The function of the spleen in destroying worn out red bl 
blood platelets is an Important one 
The experiments of Mann and his co-workers show that bile 1 
in large amounts 1n the liver, but that one of the functions of the 


} 


filter bile from the blood lhe destruction of the red blood-cells, whi 
duce the pigments of the bile, 1s accomplished largely in the bone 1 
(where also these cells and the blood platelets are tormed ). in the spleet 
the Kuptter cells, and, to a less extent, in the reticulo-endothelial tissue 
the be ly o¢ nerally. 

In the removal by the spleen of worn out red blood cells and blood platelet 
from the blo «l-stream lies the explanation of increased function of the spleet 


in those specific splenic enlargements which accompany hemolytic 


and hemorrhagic purpura, and one may surmise that although the sple1 
an | 

omegaly in hemolytic jaundice and hemorrhagic purpura may to some « 

bea work hy: ertropl iny enlargement of the spleen means distinct danget 
to the red bisad cells, without regard to the nature of the enlargement 


probably will be accompani | by anemia 


In splenic anemia the red blood cells, and often the white blood cells 


reduced in number; the white cells not intrequently to 3,500 or below 


the late stages of this particular dyscrasia, the so-called Banti’s syndrome oi 
cirrhosis of the liver may occur, suggesting that diffuse irritating produ 
are filtered trom the blood-stream by the spleen or are formed in it. Fail 

of the liver to detoxicate these products leads to generalized hepatic fibt 

as the result of the attempt to encapsulate them. Just what these irritati: 
substances may be 1s not known, but from our knowledge of the peppet 
alcoholic cirrhoses originating in the gastro-intestinal tract we can surt 


that they are chemical in nature. Giffin and Brown have shown recently 


the blood volume is increased in cases of simple splenome 


development of anemia; this indicates that there is an early factor in the 


‘galy previous to the 


1 


disease which causes splenic enlargement with an increased circulatory be: 


I realize that this brief survey of the experimental and clinical fiel 


unsatisfactory and lacks greatly in detail, but at least it gives a perspecti 


IMPERATIVE EXPERIENCI 


Between April 1, 1904 and March 1, 1928, splenectomy was perfor: 
in the clinic in 500 cases, with a mortality of 10 per cent. In speaking of th 
death rate, I refer to the deaths in the hospital. Many of the patients re 


ered from the operation, but for various reasons were not dismissed f1 


the hospital and died there from causes other than the splenectomy Eig 


\ 


per cent. of the patients who recovered from the operation and are now livit 
are in good condition, and the ultimate results are even more satisfactory 
than a cursory examination of the statistics might lead one to believe. As 


) - . , 
Bloodgood has pointed out in connection with a follow-up of patients operated 
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on for cancer: “Whereas bad news travels quickly, those patients 

difficult to trace, when heard from usually prove to be well.” Furthe: 

assume that all deaths in a series of cases occur from the disease, but it 

just to consider the natural death rate in a period of twenty-four yea 
Group 1.—Diseases Associated with Abnormality of the W1] 

Cells and Related Structures.—Splenectomy was petormed in fifty-four 

because of abnormal changes in the white blood cells and related structu 


associated with enlargement of the spleen. 


Hospit 
Patients mortalit 
Splenomyelogenous leukemia evenness é, 15 
Lymphocytic splenomegal iy 
Hodgkin's disease : I 
Splenomyelogenous Leukemia.—In forty-five cases of splenector 


splenomyelogenous leukemia there were three deaths in the hospital 
myelogenous leukemia has been looked on as an incurable disease, ai 
ficially it would appear that there was little excuse for removing the 
However, if we consider first that what we call splenomyelogenous leul 
may be a terminal stage of various types of blood dyscrasias whic] 


ognized only when they have reached a fatal stage, perhaps 


extent we are naming a prognosis rather than the actual disea S] 
tomy is suggested in these cases by the fact that any treatment which r 
the size of the spleen improves the condition of the blood and there! 


condition of the patient. 


Patients in this group have lived and have been able to work for 


of years after splenectomy. At no time has the blood become nort 
great, and, in some instances, prolonged palliation has resulted. Thi 


are better than they appear, because in cases of possible splenomyel 
leukemia, when the condition of the blood approaches normal after spl 
tomy, it is assumed that the disease was not true splenomyelogenous leul 
and the case is classified with the splenic anemias or is left unclassified. Th 
cases will be explained later in the light of future knowledge. 


1 1 
} +* 


It has been found that by reducing the size of the leukemic spleen « 


with X-ray or radium preliminary to operation, the spleen can be remo 
with not to exceed 5 per cent. mortality. In younger and middle-aged patient 
in the early stages of this apparently hopeless condition, the merits of splen 
tomy should be considered 

Lymphocytic Splenomegaly.—Splenectomy was performed in eight cas¢ 
of lymphocytic splenomegaly with no deaths. These cases are closely rel 


{ 


to the cases of generalized lymphosarcoma, and possibly also to lymy 
leukemia on the one hand and to Hodgkin's disease on the other. They vat 
greatly in the degree of malignancy. Half of them apparently have been ot! 
benign type and the patients are living from one to six years after operati 
Hodgkin's Disease-—The spleen was removed in one case for a curious 
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Pernicious Anemia.—The modern treatment of pernicious anemia 
diet containing liver and high in vitamines has at least temporarily replac 
splenectomy. Splenectomy was performed in sixty-two cases of perniciou 
anemia, with four deaths in the hospital. Three of these deaths occurred 
the first nineteen cases, in which the operation seemed justified only in 
late stages of the disease. Splenectomy should be performed, if at all, on! 
when the patient is on the upgrade following transfusions and other met! 
of rehabilitation. The temporary improvement which followed removal 
the spleen was marked in practically every case, and the prolongation 
in 25 per cent. of the cases was about two and a half times the life exp 
ancy if splenectomy had not been performed. None of the patients was cor 


sidered cured, for if apparent cure resulted, the case was placed in a different 


classification since probably it was not true pernicious anemia. I think ey 


case should be carefully considered on its merits in order to detect the o 
sional doubtful case in which splenectomy may be advisable. There 
group of cases in which there is achlorhydria and what seems at the time 
be secondary anemia in which the other features of pernicious anemia 
not developed; in these splenectomy might logically be considered if 
spleen is enlarged. 

Polycythemia Vera.—Splenectomy was performed in three cases of p 
cythemia vera, with one death. The results in the two cases were extraot 
narily good. While the patients are not well, they have been able to we 
for several years. 

Group 3.—Diseases Due to Infectious and Toxic Agents.—In the 
of splenomegalies in which the spleen acts as a filter and removes mic: 
organisms and toxic agents, splenectomy has a field of usefulness. T!| 


enlarged spleen was removed in eighty-six cases in this group. 


Hospital 


Patients mortality 


Tuberculosis of spleen - a oaeka'eh 9 
Syphilitic splenomegaly : stash 56 cna ae 
Acute, subacute and chronic septic splenomegaly... 30 ” 
Portal cirrhosis ....... sir grinch ate ache rk acai 37 7 


Tuberculosis of the Spleen—In nine cases in which the tuberculosis 
appeared to be confined to the spleen, seven patients have remained well over 
a long period of years since splenectomy. One patient died of generalize 
miliary tuberculosis which came on immediately after operation, possibly duc 
to direct venous contamination in the course of the operation. 

Syphilitic Splenomegaly.—There were ten cases of splenectomy for syp! 
ilitic splenomegaly, with one death in the hospital. These patients all ha 
advanced anemia, large spleens, secondary gummata in the liver, and wer 
unable to maintain a negative phase under antisyphilitc treatment carried o1 
for months. The removal of the spleens, which in some instances were foun 


to contain spirochetes and small gummata, was followed by rapid recovery 
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The improvement in these resistant cases following splen 
quent treatment amounted to cure. 
Septic Splenomeg he septic splenomegalie ire wi 
cases for operation. In the thirty acute, subacute, and chronic cas« 
splenectomy was performed, there were seven deaths In the mor 
cases in which bacteria were cultivated from the blood, the results wer 
and it probably would have been wise to delay the operation until a gr 
degree of natural immunity had been established. In the cases in w 
septic endocarditis was present at the time of the splenectomy, there wer 
cures. In the chronic cases the results were much better; where natu 
immunity had been established the results were good, and the risk small 
Portal Cirrhosts he results of splenectomy in the Banti stage of splet 
anemia for the relief of cirrhosis of the liver were so extraordinarily good 
to lead to the removal ot the spleen in thirty seven cases of cirrhosis of 
liver in whi h the spl en was only moderately enlarged lhe operation W 
performed late in the history of the disease which was evidently Olt gasti 
intestinal origin. There were seven deaths in the hospital in this seri 


Although there were brilliant exceptions, the resu in these cases o1 


whole were only fair, not better than in a comparable group of cases in w 
some type of Talma-Morison operation had been performed with less ri 


GROUP 4 Wiscellay is Conditions Splenectomy was pertormed 


thirtv-one cases for muscellaneous conditions. 


Patients mortal 
(ua ers <¢ - 
Ruptured spl , ; 
Wanderi pl 2 
Hemorrhagi 2 
Multiple sel Pick’s disease I 
Kosi philia let mie I 
Net I yhil i plet re i l 
Hen i 1omMa i 
Cor t eck second: splenect 
Unclassified I 
Gaucher's Diseas Splenectomy was performed seven times for G 
cher’s disease. The five patients who lived were greatly improved 


although they were not cured, were able to work and earn a living 
Time does not permit me to discuss further this interesting group of cases 


which I have tabulated merely for general information. 











ABSCESS OF THE SPLEEN 


By Artruur E. Bitures, M.D. 


Apsscess of the spleen is an unusual and very interesting condi 
cally, but not so rare as one is led to believe by the number ot report 


in the literature. The more notable earlier papers on the subject 


of Grand-Moursel, wh 


seventeen cases of typhoid abscess in 1903, and Kuttner’s collectior 
hundred and sixteen cases in 1907. [Iting, in a very able paper read 
this association in 1915, covered the subject admirably and added t 
of his own case. Since then other important contributions on various 
of splenic suppuration are those of \W. J]. Mayo, Balfour, Cutler, Inlow 
Wallace, Lenormant et Seneque, Morel, Dambrie et Tapie, Merklen, 
and Stulz, Sabrazes, Pauzat 

We are presenting the report of three cases of abscess of the sple 


ated upon with recover 


that of a colleague, Dr. 
the privilege of includi 


a personal observation. 


or PHILADELPHIA, Pa. 


o collected fifty seven cases in 1885, Esau’s 


; 


y; the first that of Dr. John H Jopson and 
Kdward | Klopp, to both of whom I am ind 


ng their case reports in this paper. The t 


Case I.—Doctor Jopson’s case report. Female, white, age twenty 


six children. Puerperal s« 


psis in August, 1926, following birth of her last 


1 
} 


and Laubie, Montel, Kreke, and Krum 


in another hospital for this conditio1 Bears scars of several incisio1 
where abscesses were opened Evidently had a se¢ pticemia at this time Ad 
Presbyterian Hospital, November, 1926. Chief complaint, pain in left 


Patient was emaciated, rur 


blood count 16,000. Smo« 


ming a moderate temperature, 99-100, secondary 


ith, rounded swelling in the left hypochondrium 


enlarged spleen. X-ray and physical examination, a moderate amount of 


ee 


yeura. No marked elevation of diaphragm on either side Pelvic exami 
l N ked el t { diay t 


ening of broad ligaments 
number of white cells. Bl 


evacuated immediately beneath costal margin. It contained thick, yellow 


sterile on culture. The wal 


with perforation of the capsule Abscess cavity drained Gradual improy 


longed convalescence, wit 


ture, without a definite caus« Left pleural cavity cleared. Discharged fri 


months later with a sinus 


sinus, and X-ray examination showed a small collection in the left subphreni 


Reoperation. Excision of 


This most marked on left Urine examina 


od culture sterile. Operation through left rectus 


ls were ragged and sloughing. Diagnosis, absc« 


h on or two pe riods of prolonged elevation 


still draining Admitted five months later witl 


sinus opening, extension of incision upward t 


counter incision in the tenth interspace, mid-axillary line, and drainag: 


abscess. Complete healing 
Doctor Jopson regard 


lowing puerperal sepsis, wi 


followed this procedure 
} 1 


5 this Case aS splenic abscess. pr bably in tne how 


th perforation of capsule and secondary collectior 


area and left hypochondrium. The interesting features are (a) the etiology 


ility of the abscess when drained, (c) the association of subphrenic absces 


features of course have been well ri 


greater or lesser, of splenic 


] 


; abs¢ ess 
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fnized as present in a certain perce! 
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cil 


CA [| \ won 
be r 19, 1923 
fever, Tre is] | 
nine am 
lar and du é 
birth to one child at t 
intecti I 
been constl] Shi 
her pres¢ ble | 


ache, loss ‘ ppetite 
nm the waomel 


soreness 1 


year ago sik 


abdominal attack of indef 
characte! last thre 
She comp! | 
tumor 1n t 
which intet t 
Hol Dur l 
m ths he t 
oTi Wil : 
by tever,! 
ind sorenes 
Physical « 
i ver li r2 ( 
it palli I 
teeth are ) 
eis Phe , 
but there 
murmur he 
pex { the | 
cedema oft bot feet 
ankles The abdomet 
tended and ther: s telt 
der rounded mass 1n the 
upper quadr l 
der the left tal 
und another ma nthe k 
ibdomen, wl bi 
examination teels like 
Temperature 
: continued f 
During the first ty 
nation of the blood showe: 
1,555,000 The | 
clears 86 per cent.. small 


I 
days later the white bl 
varied between the tw 
urinalysis showed a pet 
pyuria (50 ft oo pus 
Doctor Manges who rey 
favors the mass he 


so that we may tell by dis) 
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continues after the ingestion of the gastro-intestinal meal: “The mass in the | 
quadrant is of splenic origin. This seems clear both by the displacement of the 
flexure of the colon and also the elevation of the left diaphragm. We are unabl 
the cause of the enlargement.” 

Operation October 3. The abdomen was opened through a left upper rectu 
under gas-oxygen anesthesia. Before breaking into the inflamed mass in 
region, the general cavity was explored. Stones were found in the gall-bladd 
moderately large fib1 
uterus was also foun 
splenic area was ther 
off with gauze and 
of dense adhesions 
anterior surface of 1 
and its lower pok 
arated. The absce 
about the spleen 
opened and about 
ot pus evacuated. J 
was drained with rul 
ered gauze drains 
which the incisio1 
tially closed. Culture 
pus showed stap! 
pyogenes aureus 
after operation het 
ture was I01.3, pul 
Temperature becam« 
on the third day after 
tion and the patient 
uneventful recover 
was discharged fro 
pital on the 28th 
ber. Cause of the 
obscure. Doctor KI] 
that a probable 
the urinary tract infe 


Case II] An 


thirty-five years 





Fic. 2.—The case on the left has been cured. The other is a case admitted on October 
before operation. ( Wallace.) 
to the Pennsylvania H 
on the surgical service of Doctor Gibbon, to whom I am very grateful for th 
of operating upon and reporting this case. He had typhoid fever at the ag 
was operated upon for hemorrhoids four years ago. He suffered frequent attac] 


sillitis until tonsils were removed three years ago. Two weeks before enterit 
pital he developed a carbuncle on the back of his neck which was incised a we 
This improved and he felt better until two days before admission when he was 
seized with severe pain in the left hypochondrium radiating along the costal 1 
the back, associated with fever, chills and sweats. There was no nausea ot 
Deep breathing, coughing and moving around in bed aggravated the pain whic! 
tinuous. He was not constipated and there were no symptoms referable to th 
urinary tract. Physical examination reveals a recently incised healing carbuncl 
back of his neck. Respiratory movements were restricted particularly on th 


+ 


Lung expansion was poor, there was slight suppression of breath sounds at the k 
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\BSCESS OF THE SPLEEN 


but nothing else abnormal was noted on percussion or auscultation of the chest ry 
abdomen was somewhat distended. There was marked muscular rigidit nd tenderns 
in the upper left quadrant \ palpable, rounded, tender mass, presumably 

ing three or tour centimetres below the left costal margin was present. Thi 

the most tender area Penderne Ss, howe ver, extended around the costal marg 

loin and back here was a marked increase in the area of splenic dullness 

sion which provoked pai lhe liver was palpable but not tender, peristalsis was 


mal and general examina 
tion was otherwise negative 
Temperature was I01, pulsé 
104, respirations 20, leucocyte 
count 34,000, hemoglobin go 
red cells 6,260,000. Diagnosi 
of abscess of the spleen Was 
made by Doctor Parker, thx 
chief resident physician 

On the day after admis 
sion. the leucocyte count was 
42,600. ( Polymorphonuclears 
SO per cent., lymphocyte Ss 7 
per cent., mononuc lears 2 pet 
cent., eosinophils I per cent 
The temperature, howev: 
was lower and for the next 
two weeks remained below 
100 and near normal most of 
the time with a pulse rate of 
8c to 90. There was a grad 
ual reduction in leucocytosis 
to 12,000, and a diminution 
in the size of the mass wit! 
much less pain and tender 
ness. An apparent improv: 
ment in the patie nt’s general 
condition led us to believe 
that the infection was subsid 
ing and made us doubt th 


correctness of the admissio1 





diagnosis of abscess of th 

spleen. We were further co1 

vinced of this by our observa Pi Primitive, but effective method of drainage by sta 
wound and inserting of rul tubing 


tion of the next ten days 


which carried us to his twenty-third day in the hospital and the twenty-fifth day of his 


illness. Our false sense of security was then much disturbed by recurrence of 


Oo} pall 
increased fever (101) and leucocytosis of 33,000. (Polymorphonuclears 82 per cent., larg: 


lymphocytes 4, white lymphocytes 0, transitionals 2, large mononuclears 3.) At this time 


ght dry cough with a few rales and a definite friction rub in the lower 
left chest anteriorly. Repeated examinations had not revealed any abnormal findings in 
the urine, Wassermann reaction was negative, 


he developed a sli 


blood culture was sterile, blood chemistry 
was normal, (sugar 96, creatin 1.3, urea nitrogen 8.2) 


3, Culture of pus from the discharg 
Ing carbuncle showed the presence of staphylococcus pyogenes aureus, October 26, the 
leucocyte count was 50,500. During the three or four davs following this high leucocyte 


count there was a reduction in fever and leucocytosis to 21,000 with a lowering of the 
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pulse rate and apparent improvement again in the patient's general conditi: 
no evidence of further pleural or pulmonary involvement 

Operation was done December 3, under morphia, gas, oxygen anzsthesi 
men was opened through a left upper rectus incision and the spleen, mu 
was found extending to the level of the umbilicus and surrounded by adh 


tecting the general cavity with gauze, idhesions between the abdominal w 


face of the spleen were partially separated and the abscess, which had ruptur 
the capsule, was opened, discharging about 250 c.c. of reddish-yellow pus 
deeply into the splenic substance ot the lower Pp le ‘ vaselinized gauze pa 
drain, around which the wound was partially closed, controlled the slight ble 
the walls of the abscess. The patient’s condition was good at the conclusiot 

tion and the temperat 
normal four da 
gauze pack was 
moved and the 
charged freel 
three weeks. ( 
pus showed stay 
pyogenes aureus i 
ture. The wou 
slowly but satisfactoril 
he was dismissed 
hospital 58 days 

tion At this time 
count was II,500 
blood picture, whi 
followed with fr 

nations for more 

since operatiol 

close any abn 

the character or number 
platelets, white or ré 
Phe pr ibable source 


tion was the carbuncl 





the same type ol rg 
Fic. 4.—Showing elevatior of left diaphragm before drainage of was recovered from bot} 
abscess 
purating toc ly 


we criticize our delay in surgical intervention, as the conditions were obvi 


standpoint of diagnosis and the indications were definite for early operatior 


The causes of abscess of the spleen are numerous but its development 


depends almost invariably on the deposit by the blood-stream of pyoger 
organisms from some primary source of infection. The source may b 
suppurating focus, obvious or concealed in any part of the body. This 
shown in the great variety of attributed causes in the reported cases. The 


condition most frequently occurs where there is a general blood-stream im 
sion by pus producing organisms, and the infection has reached the magnitud 
of a septico-pyemia such as is observed in the cases of acute ulcerative end 
carditis and other virulent generalized infections most commonly caused | 
streptococci and staphylococci. Almost all of the pyogenic organisms at 
represented as causative agents. 
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W. D. Inlow. who in 1927 collected 22 ca of traun 


») ) Te 
ing one ot his own, states that 15 per cent. are due to trauma 
acute infectious diseases have been assigned as a ¢ use O Wenic sup 
: . = = , , . 
influenza, small-pox, rheumati fever, etc., while certain of th 


revers play a Special role in the etiology of abscess formatio1 n tl 


| 


This is particularly tru 


lesser extent of typhu 


relapsing fevers. None of 
the recently reported case 
have been attributed to 
malaria, which Kuttne1 
and the earlier writers 
ranked next to typhoid 
Chowdhooray noted thi 
occurrence of three cas 
of abscess ol ne sple¢ 
in 30,000 cases oO} mal; 
r.a. Kuttner reported 
1997 twenty-five instance 
supposedly due to malai 
and since then three cas 
of malarial origin have 
been recorded Nearly 
resulting from malat 
were observed in Ind 


Italy and South Afri 





Typhoid, which ts accred 
ited by various authors, Wievation of tlk Gaghrank tee aul 
(Kuttner, Viorel. Sa V eC tt t 

brazes ) as Causing about } per cent. ol the cases. and acute vegetative il \ 


carditis, are undoubtedly the most common single causes Merklen reporte 
1 repol 

a case due to para-tvpho. ntection Montel’s case 
para-typhoid bacillus, both terminating 
In a review of 3000 autopsies at the Pennsylvania Hospital we found 

+} 


twenty-lour instances o scess of the spleen, thirteen in males and eleve1 
in temales of at average age ot twenty-eight vears. \n ante mortem diagnosis 


-_ _ f } 1 j 1 1 

ot abscess Ot the spieet nad not been recorded 11 anv case and in nine 
Instances abscess was tound associated with acute ulcerat 
These cannot be re 


as in none of them were there any symptoms or sion 


death, which would have led to or even suggested a diagnosis a er ees 
of the spleen Furthermore, whether or not recog ed, it is a late compli 
tion of a malady in itself almost invariably fatal. In most of these cases 


in several of the others dying from various causes there was positive bl 
: ‘ aul . Litt VV « OS DIOO 


stream intection and toxemia of such marked degree that any significant 
| ° ° : 
localizing symptoms Ot splen abscess probably would have been obscured 
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In nearly all of them multiple abscesses were found associated with absc« 
of the same character in liver, kidneys and lungs. 

In five cases abscess was found in association with acute peritoniti 
result of streptococcic or staphylococcic pelvic infection. In three, 
abscesses were multiple, in the other two they were small and solitary 
in none were there any symptoms recorded suggestive of splenic inflar 
tion. _ It was noted in three of these cases that there was no tenderne 
enlargement of the spleen found on examination shortly before death 

Abscesses occurred in three of the subjects as a complication ot typl 
fever and these art 
interesting from a 
cal standpoint than 


already considered. 


One patient had be 
for six weeks when 
admitted to the hospit 
typical typhoid stat 
positive blood cultur: 
tive widal reaction 
leucocytes, but apparent! 
ing well. On entering 
pital there was pré 
and fro friction rub at 
base below the ei 
There was also noted dull 
on percussion over this 
but no abdominal sympt 
were recorded Temy 
elevation continued 1: 
for three weeks, signs 


che st persists d, but lessens 





the temperature becam: 
Fic. ¢ Left diaphragm about normal one year after operation mal and convalescencs 
seemingly well establi 
fifteen days when the patient suddenly died while sitting up on a back rest Aut 
showed an abscess of the spleen with a sub-diaphragmatic abscess and dilatati 
ventricle and auricle as the probable immediate cause of death 
Another patient was admitted on the fifth day of his typhoid infection with a p 
widal, a negative blood culture and leucocyte count of 3,800 and severe toxemia 
perature was about normal on the 23rd day of the disease and remained so for ab: 
week when it became elevated, irregular and associated with chills, sweats and 
pleurisy and accumulation of fluid in the left chest with a leucocyte count of 
Prior to this a few rales had been heard on both sides. Two days later the left 
cavity was aspirated and 200 c.c. of reddish-brown fluid was withdrawn. A thora 
with rib resection and drainage of the pleura was done. A considerable quantit) 
dish-brown purulent fluid escaped. The abdomen was not distended and not tender 
patient succumbed two days later Autopsy revealed an abscess of the spleen, at 
of the left lung and necrosis of the left diaphragm. Culture from the absce 
showed typhoid bacilli. 
The third case concerns a man who had been ill for five weeks before enterit 


hospital and it was thought he was suffering from a relapse of typhoid. On tl 








BSCESS O] THE SPLEI 
het« é idn ( A ed t icuU bh 
was admitted tate I extren et | 
tible. He had t vel rrhages from the bowel 
abdomen was I sott the abdon 11 le re iz ‘ 
cially 1 the ‘ | kk | I l Ipabl H I 
cle 1 hit we bre ; eT ‘ , ted eT ; t+ | , | 
minute inte Phe ( fe l odor “ | t : ‘ 
leucocyte ¢ ‘ 24 800. On the d hos , loratorv abe 
was done al t nc ed ere fol . erit found. the 
'l-bladder leen felt normal lel , i a 
| ti T 11e¢ ] a l I later \ I ‘ ré Cale 1 yhleomor ~ 
with « lot, ‘ ’ 1 ilium ail P . the ilinn 1, 
the splec i | thrombx rt it ; } 
: ty ‘ } : ] ; f | 
Suppura ( ppendat was the antecedent intection in two cases 
oat f nigel ~~ 1 ] 1 
one instance a ITi O Cel was aamiutted and ope! ited upon three 
f To | . ncet ot . ; cry +, ’ 4 ; . ‘ ; 
after the onset o e€ suppurative appendicitis h peritoni 
appendix was removes drainage established rour days tater there ( 
signs Of a ieit bas | risy and extending peritoneal intectio1 Le 
ical 1 \ 
occurred tel \ eratio \utopsy reveals cute venet 
- ‘ . sal? — ] ; ] ] ] 1 
peritonit S. I l i¢ ( eS OT KICnNeVS anc c ee Severa c; +4 
| 
throughout its subst 
In cont i€@ Of pvyvemic multiple bscess rormatiot1 4 
f | | | 
? 7 y 7 ? + > 
l eTtl i ) n ( S¢ Wowed more than a Veal < tt 
{ dl _ h 1¢ 5 \\V CT¢ ri WW S persistent sinus wu 
heseanal ae al - ‘ a at ee 
SHOTTLLV Ls Ore ( SU ( ) ( Hess | \ S chat icTeTizZ¢ 
sharp low precord 7 t if a 1 ] 
i] \ gravated by sneezing and coughing with t 
ce f | 1 
» | ) f +f wT) ’ ¢ ‘ 
cle ve Opmel Dit TIsS\ SDLe¢ was ¢ ‘ ved to percuss! 
ine there w ed ess the spleen re ness Was progressive 
' 
‘ , 
with chills 7 evel ‘ * S Huet itit an | o| 102 leiy 
ettusion 1A ~ present > ; fly i . ‘7 + 
LUSIOTI VV « ( [A ) 11 l was AST ‘ e 
Sh sctt ’ 
acIIuUS Wa \ ( 11 l | Le VV assermann ley 
blood cult re ( T ( ‘ Tes y ro s1¢ . ly | he 
I | Litt \ il ) ( | OOO ALT S\ isciosed ¢ 
ibscess qT | ( <DIee! 1} 1; mh oy " ] ‘ rit Py 
lW-Clayq rat lati LUSCESS ei onitis I 1 
1 f 4] : —— oe nd atalact ft F infe I 
apscesses 0 ( lve : ] SY allG atelectasis oO ase ) i€ t iun’g. 
Che other nresent rious etiological factor ne resulted { 
] ther cases Ye ( VaT1Ous etiological tactors; one resulted I 
a staphylococcus pyogen ireus intection ot the upper lip with septiczen 
one tollowed suppurative ecystitis with liver abscess. In another instanct 
, , ' , ' , 
a large abdo abs the lower lett quadrant, supposedly result 
trom diverticulitis o1 mene at tine ended < ae eee ge 
Iverticu -_ ( ( LHe SILYTNOIG, Was incised and draine L Iie 
a ar a ' Lat. <4 | = | | ] 
patient improved, lef e hospital with discharging sinus but was late 


readmitted and the condition diag 1 clinically a ancet ‘tast 


iwnosed clinically as cancer with metastas 
to lungs as shown by X-1 examunatiot1 [he terminal illness was of 
septic character associat th chills, sweats and fever of an irregular type 
[he entire process, as at autopsy was due to actinomycotic infecti 
resulting in extensive on ot lungs, liver and spleen in which there wer: 
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large areas of necrosis with central abscess formation. All organs show 

typical bluish black pigmentation so often seen in actinomycotic infecti 
In still another case we have an example of infection of the spleen 

abscess formation by propagation, the result of perforation of the stor 

\ large abscess had formed in the under surface of the spleen and ad} 

to the greater curvature near the cardia which was the site of an ulcer 

ing cancer. 


In the last case the source of infection was not determined or evet 


gested by the history. Tne patient on admission was regarded as a cas 
generalized peritonitis too ill for operation. Tenderness and pain was 


marked in the left hypochondriac region. There were signs of a left 
pleuro-pulmonary involvement and a loud to and fro friction rub was hi 
over the lower left chest anteriorly \t autopsy there was found a sple1 
and peri-splenic abscess which had ruptured resulting in peritonitis. Mult 
abscesses were also present in the liver. Culture from the abscess ot 
spleen showed colon bacillus and streptococci. Twenty years before hi 
had typhoid fever. 

Infarction of the spleen was found in 141 instances of the 3,600 aut 
wo hundred and five of the examinations were done on subjects ce 
typhoid fever. Nineteen showed infarction of the spleen and in three 
abscesses were found from which typhoid bacilli were recovered. 

Krumbhaar, in a study of 5,000 postmortem examinations, found tl 
cases of abscess of the spleen and splenic infarction in 202 instances. 


tainly any acute infection, carrying with it a high incidence of infarctior 


noted in some of the aforementioned specific fevers, where there is a pri 
bacterial invasion of the spleen, also incurs an increased liability to splet 
suppuration. 

\. F. Wallace reported in 1922 a remarkable and unique experience 
broken Hill, Northern Rhodesia district, South Africa, where in th 
preceding years he had seen forty-nine cases of abscess of the spleen, | 
operated upon nineteen of them. The other thirty were either not dia 
until after death, or more usually, had died outside the hospital a1 
bodies were sent to the mortuary for examination. He had worked 
locality for twelve years without observing a case until the last two y« 
of his service. He maintains the cause is obscure, but is inclined to lool 
the infection, which frequently leads to thrombosis of the leg, mesenteri 
cerebral veins, as some new disease or possibly a manifestation of influet 
which is very prevalent and endemic among the natives, or a peculiar typ 
relapsing fever. The only organism reported is a spore bearing, gas prod 
bacillus. In these cases the onset is sudden with high temperature, h« 
and distributed pains in the neck and body. General symptoms usuall 
side in three or four days followed by pain in the spleen which 1 
enlarges and becomes tender. operation reveals a large abscess filled wit 
chocolate brown pus and foul smelling gas. He has drained nineteen « 
through vertical abdominal incision with fifteen recoveries. 
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[n a personal com ation from Doct 
he makes the follow1 tatements concernil 
which was previously reported in the 
* Altogether | have eithet operated O or to. 
one hundred cases of enic abscess all similar to those 
ther clue has been four to their etiology . Belgian di 
(north of her publi i series of four cases identical with 1 
abscesses are not pur Vly opinion 1 iat there 1s a dis¢ 


in Broken Hill which resembles influenza \ complication of tl 


thrombosis his occut order ot trequency 
1 
I ) Leg ( Ss le ( 1 
secondarily intecte l rm O thie testing . 
1 
ibscess Tt ¢ ( il i ] 
2 Chi has , Vlas ; +] ley 
, 
1) (ere thy 
. , 
~ | OSs ( 1 
} 
f) 1] ~ eS TeT 
, , 
lhe thi : rie ere ( ( ( ¢ 
postmortel 
kelti o c¢ ( ( e¢ re TO! ( 
] rt } ’ ; } | 
' oO \ r ( é | e¢ {) ( f ] Cocie 
ment most 1 ent ( thie t¢ 1 series 
— ‘ 1 1 1 
seve;ra 111s ( Vii ( DSCce Vere CS ( an | 1 : 
ohvpserved ( ( i 0) ul 10 Ce Ot ev 
> ant 1; ‘ { ‘ r r 
or sp Celi ( r ( OS { 
+] + 
the occurreée é bat! ct ( ttne 
‘ , 
ragments ¢ eel ( ( ( { OSE Une ) 
i | S tvp ( ny | { ( est eT ce Tr. OF 2 
Ol the spieel it DI tol eTies tf 4 | ( sCeSSeS 
+] 1 
rrequen \ ( ric ( 1 qd us 
~ ‘ | 1 
eCepry ual I qd mu ¢ Si es te ot ms ft 
Cases ve not tes t rou 1 1 ( Ll single 
- 
S usu y tou 
Phe ey ! Ot ) the eC e excet O1V Val abl 
acter and intel ty l Instances th manitestat 1s that I “4 
. ] ’ ] ‘ ] ] ] ] ] ] 
considered more ot! { Li are oversnadcower oO! cs ethe r Oops 
+ ‘ + ‘ , ; } ] ++ ] ] : 
the associat nrectio1 which suppuration in the spleen 1S only ( 
plication. Its course 1 e acute, subacute or chronic and the sy1 
will be more or less pronounced accordingly, depending somewhat upo 
, lngicral ; ; 9 ( f . ; | f ] | re) 
ehological tac } e Causes, ypnoid tever probably inhuences 


strikingly the course and character of symptoms than any other it 
In some instances ab may develop during or follow closely upot 
primary intectior Nore mmonly there 1s an interval of a few we 


months befor Suppuratiol takes place It is sometimes mistake tO! 
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; 


relapse. In exceptional cases, the signs of abscess formation may no 
manifested for many months or years after the attack of typhoid. In Aba 
case it was twenty months, in that of Stulz, five years. Brown’s cas« 
even more singular. A girl had an attack of typhoid at the agé of tw 
after which she suffered intermittent pains in the splenic region, dying 
age of thirty-one from an enormous abscess of the spleen which had ruptt 
into the colon. 

Local symptoms may be so mild as to be overlooked. Fauntleroy 
Propping reported absence of pain in their cases. In other instances 
symptoms are very pronounced from the beginning. In the more sev 
pyemic infections, the development of an abscess in the spleen may add | 
or nothing to the picture of a condition in itself probably fatal. 

Abscess deeply situated and not involving the capsule will produce 
or no pain and its development may only be accompanied by the genet 
symptoms of suppuration, such as septic fever, chills, sweats and leucocyt 
As the evolution of the abscess progresses from the upper pole towa1 
thorax, or from the lower pole toward the general peritoneum, symptor 
a pleuro-pulmonary or abdominal nature will develop. When its extens 
is toward the thorax there will be diaphragmatic and pleural involver 
characterized by pain of varying intensity, located in the left hypochon 


and lower thorax, radiating to the back and sometimes to the left shoul 


The signs at first are those of a dry left basal pleurisy which may culn 
in a serous, hemorrhagic, or purulent effusion. This may be due to rupt 
of the abscess through the diaphragm. When empyema is a complicatior 
cause, abscess of the spleen, may not be revealed until necropsy. 

Rupture into a bronchus has been reported. Abscess formatio1 
anterior surface or lower pole will give rise to symptoms of an a 
character. If the abscess is walled off, the symptoms may be localized 
confined to the upper left quadrant, characterized by pain, tenderness, 
cular rigidity and signs of splenic enlargement with or without naus« 
vomiting ; otherwise a generalized peritonitis may rapidly ensue. The spleen | 
is always enlarged and the degree of enlargement will depend upon the extent {\ 
of the inflammation.’ In several of the reported cases the abscess has point 
in the loin. Rupture has taken place into the stomach and colon and 
fistula has been established through the thorax. 

The signs and symptoms upon which one must depend for diagnosis 
fickle. [Frequently the condition is not recognized until autopsy becaus‘ 
inconstant clinical manifestations. Pain, of varying intensity, is nearly 
present. . Fever may be moderate, continuous or intermittent, is somet 


absent, but is usually suggestive of suppuration and in the severe cases 


characterized by marked remissions associated with chills and 
Leucocytosis may be absent, is usually higher than in most suppurative « 
ditions and may exceed 50,000. Marked emaciation has been emphasiz: 
several of the reports. 

Enlargement of the spleen is of diagnostic value only in conjunctiot 
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which is the rule, would render splenectomy a most difficult and dange1 
procedure and splenotomy the easiest and safest operation. 

[ am very grateful to Dr. Wallace for the personal communication r 
ing his remarkable series of cases and for the photographs of patients b 
and after operation illustrating their appearance and his method of di 

For the use of the autopsy and case records in this report, we 


to acknowledge our gratitude to Doctor Paul and the Medical and Sur 


Staffs of the Pennsylvania Hospital. 
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SPLENECTOMY IN EGYP' 
By JOSEPH Cou BLOODGOOD. VLD 
or BaLtrmore, Mp 


Davip I. Macurt, raduate of the Johns Hopkins Medical S 
not only a well-know1 o-chemist. but a scholar ind student Oo! { 
sent me a very interesting reprint as a reminiscence of Dr. William J. } 
address betore the students of the Johns Hopkins Medical School in Jat 


Without doubt many of you are unfamiliar as I was that in ancient d 
spleens were extirpated in order to produce more fleet runners 
(Sonderdruck Aus Der Paul Haupt Festschrift, Leipzig. 1926. Vol ( 


Hinrichsche Buchhandlung )—1in the study of the Talmud in tw 


finds passages which su t that the runners were all of them deprives 
their spleen in order tha ey might run more efficiently. In a second pla 
it is noted that the swift steeds are also described as having had their splee1 


extirpated in order that they might run the better. 
Macht also states that study of incient and modern 
reterences concerning the 1 tion ot the spleen to running In the Natut 


History of Pliny it is stated that runners in the race that are troubled wit! 


spleen have a device to burn and waste it with a hot iro In Arabic literatut 
there 1s the same—that a horse runs better without a spleet 

Splenomegaly in 1 When | was in Egypt in the early days of 
medical career 11 ISQ3 ited the great Government | ospital almost 


for ten day s while VW Cairo 


I was present at a number of autopsies and the portal vein was 


opened as a routine to il W MmMICTOSCODI studies or bill 1Z1 whicl 1S 1 
ablv a most common pat tic intection in this parasite-ridden countr 
[ have no recollection « the condition ot the spleens at these autopsi 


Nothing then was kno tf the cause and cure of this infection It 
ravishing the Egyptians to the same extent the hook worm was infecting the 
people ot the South in this country 

When | returned to Egypt in 1924, thirty-one years later, the cause a1 


cure ot this and other parasitic diseases had been well established. I witness« 


in one day hundreds of Egyptians receive intravenous antimony which 1 
been used in practice about three years | found that in the Governme1 


1 17 


Hospital and in the Christian Mission Hospital in Old Cairo there averags 


about torty splenectomies more or less every year in each hospital [ learn 


* Macht: [The Effect Splenectomy on Integration of Muscular Movements 
iN Sicninted fepes thee Aussricas Jonendl of fies vol. Ixii, No. 3, Nor 


ber, 1922, p 525 I! ice ries ot experiments on rats and noticed the diftere 
between the splenectomized animals and the controls as they ran over a tight rope 
removal of the spleen did not interfere with the codrdination of the muscles and tl 
running of the animals, On the contrary it apparently improved the running speed 
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that the operation was done under spinal anesthesia, that the mortalit 
relatively low, and that when the patients recovered they were fully r 
to their ability to work, not only because they had been relieved of the 
and pressure of the huge spleen in their abdominal cavities, but 
medication, many different kinds of parasites and infecting organisms 


in their tissues were destroyed. 


[ cannot go into details as to the remarkable relation between sur 





Fic. 1.—Photograph of a group of Egyptians with enlarged livers and spleens, outlir 


in Egypt and the predominant diseases. If the annual splenectomi 
forty in a great hospital, the yearly appendectomies are three, and tl 
not one operation upon the gall bladder or for duodenal ulcer in 
Conditions due to over-burdening and over-work are the most commo: 
cal conditions in Egypt—hemorrhoids, hernia, and varicose veins 


this ranks splenomegaly due to the heavy parasitic infections present 


inhabitants of the land of the Nile. According to all authorities bilha: 


and ankylostomiasis are present in 75 per cent. of the inhabitants. Pell 


is very common, and one must always be on the lookout for syphili 
malarial spleen is rare. Sir William Wilcocks, K.C.M.G., in 
printed at the Nile Mission Press in Cairo in December, 1927, « 
why cultivated Egypt is immune from malaria. The practical point 
Egypt above the Delta is immune from malaria, and even in the D: 
not so common under certain conditions. 
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SPLENECTOMY IN EGYPT 


When this subject was chosen for the chief t 


ypu at this meeting of tl 
American Surgical Association | immediately wrote to a number « 


whom | had met in Cairo to ret data. Just as answers were received | 


the good fortune to be visited by Mr. H. E. Stiven, principal medical 


of the Egyptian Government at Port Said, who had with him his paper 


to be delivered on Splenectomy for Egyptian Splenomegaly, and this young 


surgeon has had the remarkable experience of two hundred and eighty-1 


ity ¢ 





‘ 
al sy lenectom 


cases in six years, which would be about forty-six cases a year and cor 
responds with the annual number of removal of spleens in the two larger 
hospitals in Cairo. \t the same time I received a letter 


from Dr. Robert 
Dolbey who { 


for a number of years was professor of surgery in the Govern 
ment Hospital at Cairo, so he is very familiar with the details of that opera 
tion as performed by the English and Egyptian surgeons. 


Then there is a 
full report from Dr. J. FE 


Bateman, chief surgeon and operator of the Chris 
tian Mission Hospital in Old Cairo. These three papers, giving complete data 
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of the three largest hospitals in Egypt, allow me to give you a brief | 


of their results and their methods. There seems no question that the sur 


in Egypt are having the largest experience annually except, perhaps, ir 


Mayo clinic, and apparently they are dealing with a type of individuals wl 


vitality is tremendously r 
and a type of spleen very 
to remove because of exte) 
adhesions 

The reports from othe 
geons—English and Egypti 
Egypt have not been recei 
time to incorporate them 
paper, nor am I able to giv 
hoped a résumé of splenom 
oriental countries. 

Pre-operative Prepas 
Dolbey, whose experience 
the Kasr el Ainy Government 
pital in Egypt, writes that th 
and choose their cases and as 
operate only upon those wl 
physically fit. Bateman fror 
Christian Mission Hospital 
Cairo does not go into this 
splenectomy as an extremely 
gerous procedure, and upon th 


man material to work on 


requires about six weeks in the 
pital. \s a matter of routine 


patient is given a dose of 





Fic. 3.—CEdema of the limbs, ascites, contraindicate aSiS, and a full course of 1 

splenectomy . ° 
emetic by intravenous inj¢ 
every two days for twelve injections. This of course for the bilharziasis 
then every patient receives six injections of 606. 


] 


The intestinal track is cleaned and kept clean by daily mixture of rhul 


and soda for the first week. The patients receive a tonic of iron and arseni 


have been allowed to germinate in water for forty-eight hours. This 
soup is apparently specific for pellagra, and others suffering from s 


vitamine deficient. 


Here in the Government Hospital on the Suez Canal these Egyptians ha) 
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Stiven, however, looking uy 


very unhealthy nature, describes 


detail pre-operative treatment w! 


tetrachloride for the ankylostor 


and in addition to the best and most nourishing food, they receive beans whi 
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lows: Atter the peritoneum has been opened the exciting part of the ope: 
tion follows. The whole hand is inserted within the abdomen to find 
what adhesions are present because the difficulties depend upon the adhesions 
which cannot be foretold. When there are no adhesions the whole splee: 
delivered. Stiven has ready a dozen big clamps and he applies them to th 
whole pedicle of the splenic artery and vein; three or four clamps in juxt 
position; then he cuts off the spleen between the third and fourth clamy 
The pedicle is transfixed with a long pedicle needle. Stiven has learned thi 
trick from DeMartel of Paris. The needle is threaded with a black 
white linen thread. Linen is preferred as its knot is less apt to slip 
silk. Black and white threads allow you at a glance to know whethet 
ligatures are inter-locked or not. 

The first ligature is put in the space revealed by releasing number tw 


t} 


1 


clamp, and as it is tied number one clamp is released and allows it to 
tied tight. Another ligature is then tied around the whole pedicle in 
tion of number one clamp, and then a third is tied in place of number thre 
clamp. Various modifications of this procedure will have to be undertake 
according to the circumstances. Very frequently there is a big vessel 
ning from the greater curvature of the stomach to the hilus of the spleet 
He picks up the lesser omentum and ties it off, and thus exposes the 
pedicle of the spleen. 

Frequently there is a very strong adhesion from the splenic flexure of 
large intestine to the spleen, and sometimes there are strong adhesions betwee 
the spleen and the under surface of the diaphragm. These have to be bri 
with the fingers and after the removal of the spleen an assistant puts 
wide retractor and the bleeding points are clamped and tied. He takes « 
to stop every bleeding point. Stiven, you will observe, describes in gr 
detail the ligation of the pedicle, but does not describe the exact manner 
which he attacks the adhesions. He told me however that he clamps 
ties the adhesions and delivers the spleen just as quickly as he can, 
fixes the pedicle with the clamp just as quickly as he can. Dolbey writ 
that the huge vascular adhesions between the spleen and the diaphragm 
carefully ligated before the spleen is removed. He looks upon these adhesior 
as the chief difficulties. Dolbey clamps and ties the splenic artery by openi: 
into the lesser sac of the peritoneal cavity, thereby separating the spleni 
vessels from the tail of the pancreas. Bateman writes that after the abdome: 
is open the vascular omental adhesions are inspected and as many of thos 
adhesions as can be reached are divided and tied before the spleen is delivere 
He is of the opinion it is better to tie than to leave clamps on. On th 
gastro-splenic omentum he prefers double ligature and division if possib 
before the delivery of the spleen, but this step may have to be delayed 

Adhesions between the spleen and the diaphragm always have to be broke 
down, but they are seldom very vascular and are separated with ease. 

As soon as the spleen is delivered a mop is inserted in the splenic bed 


If the gastro-splenic omentum has not been divided as already described it 
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now dealt with, then a stout silk ligature is thrown around the vascular pedicl 


and spleen but this ligature is not yet tied. The vessel between the spleen 


and the stomach at the superior angle of the gastrosplenic omentum is doubl) 
ligated and divided \ll remaining omental adhesions are tied off 

spleen is rotated forward if necessary. Bateman has not found it possibl 
to ligate the main vessels from the lateral aspect in the big spleen. Som 
times he separates veins trom arteries near the spleen and then appli 


ligatures, but more often like Stiven he doubly clamps the pedicles 

divides. In removing the spleen there may be a few remaining adhesions to 
be clamped and tied When a clamp has been used on the pedicle th 
separate vessels are tied before the loose common ligature is tightened ind 
before the clamp is removed. If all the adhesions but the diaphragmatic have 


been clamped and ligated betore division there is very little oozing in th 


spleen bed. ‘The rent in the lesser sac is repaired. 
Closure of the Wound \ll three surgeons close without drainage 
Post-operative Treatment Bateman in some instances removes the clamp 


from the spleen and drains the blood into a 3 to 8 per cent. of sodium citrate 


solution. He has had three cases. He was able to inject into the patient's 


vein from 200 to 500 c.c, of the blood obtained from his own spleen. He 
proposes to continue this practice. He also admits that he might hav 


saved some of his patients 1f he had given blood transfusions before opera 
tion, but he remarks it is difheult to obtain donors in Egypt. This of course 
is a matter of education, and I feel certain the Egyptians will quickly under 
stand the value of blood transfusions as the people in other countries have 
Stiven is of the opinion that these patients should be left absolutely alone 
He is afraid blood transfusions will start oozing and hemorrhage. He does 
not give any water by mouth for twelve hours, nor even saline solutions, 
later he begins water and for five days a strictly fever diet. Robert V 
Dolbey published some notes on blood transfusions in Egypt in the Lancet 
tor September 13, 1924, page 547, and reports forty-two blood transfusions 
in four years; in thirty the whole blood method, and in twelve the citrate 
method. These blood transfusions were performed for primary hemorrhage, 
secondary anemia, and in a few instances preparatory for operations upon 
individuals suffering with marked anemia from ankylostomiasis and_ bil 


harziasis. They have demonstrated among the Egyptians the importance of 


blood grouping. The work was done by Dr. A. T. Shousha in the Seriological 
Department of the Government of Egypt. This student found that group 
four donors were low in proportion as compared to Europe, and he found 
there was no essential incompatibility in the bloods of the various races of 
men in Egypt. 

Post-operative Mortality—Dolbey states “our mortality is still low.” 
In the report of the Kasr el \iny Hospital (Egyptian Hospital in Cairo) 
for 1923, which was presented to me by the Director, Dr. Saleh Hamdi, 
during my visit in January, 1925, I find there are recorded sixteen splenec 
tomies for endemic splenomegaly with two deaths which is about 12 per 
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cent. Of course this means deaths in hospitals. During the same period 
were two hundred and seventy-one operations for inguinal hernia wit! 
deaths which is a little more than 2 per cent., and there were one hu 
and twenty-three operations for hemorrhoids without a death. Ther: 
thirty-one thyroidectomies with one death, about 3 per cent. l find e1 
seven operations for stone in the bladder, fifty crushings, thirty-three 
pubic and four peritoneal without a death. Splenectomy then w 
operation of highest mortality. Stiven gives his mortality in great 
For about nine hundred operations other than splenectomy the mortal 
about Io per cent., while the mortality in the hospital is 14 per cent 
much of this is pneumonia in spite of every precaution. When he 
his cases—and he apparently has done this very thoroughly—the mort 
increases to 24 per cent. Sixty-four per cent. are apparently well and 
to work. About 5 per cent. are in poor or indifferent health. The remar! 
thing is he was able to trace all but 6 per cent. 

I think it is just to remark here that social service and follow-up 
about as good in the Delta region and perhaps better than in Europe 
in this country. The method is as follows: Stiven sends a few quest 


the Omdah or head man of the village and he through the police gets th 


t 


These are the simple questions “Is the patient still alive? Has he 

in weight? Does he feel better than before the operation?” Stiven ret 
that when the patient dies the head man of the village reports with th 

tactful remark “that he died of another disease.” Stiven concludes 
splenectomy is a dangerous operation requiring especially careful prepat 
first, but as improvement in general health can only be obtained by splenect 
the means justify the risk. As far as I can make out the destruction of 
organism of bilharzia by the intravenous injection of a solution of anti 
has no effect upon the enlarged spleen. Undoubtedly as more and more | 

tians come to the hospitals for treatment in earlier stages the numbet 
enlarged spleens will be reduced. 

Dolbey writes “we believe that intravenous therapy in bilharzia is r 
ing the number of enlarged spleens.”’ 

The Cause of Splenomegaly in Egypft.—Stiven is of the opinion tl 
causal factors are not yet definitely proved, but that the enlarged spleet 
the result of heavy parasitic infection. 

Bateman is of the opinion that malaria is not a factor. Dolbey still bel 
that “Egyptian Spleno-Megaly” is a bilharzial condition and is different 
Banti’s Disease. The blood picture is different and they have never 
the Leischman-Donovan bodies 


The Spleen.—Unfortunately Doctor Stiven brought with him only sect 


of the liver and not of the spleen, and up to the present time the specimet 


promised to me by Dolbey and Bateman have not been received, but 
majority of these spleens unless the patient has had a prolonged pre-opet 
treatment they find bilharzia ova. 

The Spleens of Mummies.—Both Dolbey and Bateman confirm the impr 


136 





rLENECTOM\ \ (; ) 
; : . . , , 
sion | gt ring 1 that the o 
the spleens mum ting b { 00 B. 
brought out by the A uffer tech 
nd carbona rt si oped to u ect fal 
year ol spit wit Ite | { l ( Cu I 
T ] ; ; 
Leyptl th ~ 
| have ot t re the eport ir. Ge - ‘ | 
\iny Hosp it authorit ( tuclies ' 
1} i | 1 ore my Live | 
, ‘ 1>..] | Pe 
and notes ¢ Cl I \ | 1b ( Dv tl ) 
ment of Pu f Inte , d this reno 
{ l | + I is I { ( 
aiso CO ) ) 11S - 
+ lt <t ; 4 ‘ 
0) al ( ( ( | DMetTe 
1 +. + 
rnes¢ \ " I Il 
r ters 1 | 1 | ] OVW T 
1 ] Ty)? t 7 , 
Call pre ( f +h 
+1 ] ‘ 
they are « ( »v 
oot in itt 
} ‘ . + Y 
Son the \\V ) ; + I [ I 
‘ , , 
to the host ( the p 
7 +1 ; ts ' ] ] ] ] ] 
( nat I ( ) ‘ P ‘ ee heln th: 
sprenectomnn\ ( ( ‘ r } t ‘ ‘ ‘ ++ ec] 
, ' ' 
eir dri ( i ‘ se their 1 
wocdies TO ce | r t ' 111T" witt 
( ( Cf l¢ ey 
MmMony l ( ~ \ ¢ ( ( hrectot | t 
Divisior ot } . / \, ’ , , ; t ( ro) } © ctarte 
CU iT1oON: eTT | | Té¢ t 4 ] he 1+} 
etore me eafiet ent Student ( fest f ? te Villace Hy, f 
. 
the , { +] r ] 
le you I . l I ( SO how te t 
+] ‘ 
ers he Wit rect - he , f the first prize 
his wot nm 4 , f o] Facer 7 >, nee «et 
mil at , , , 
les no ( ’ ‘ f this vi ‘ $ 2570 wit H72 anther 
leurs Se 41 1 1 ' ‘ 
Ving o1 | ( rnood \itl wh not Sell sheik] ( Tit 
to spea 1! rie S( ‘ | ent \ l r I etting he It] 
ects CGiscusse rr | DT VET quot [Tol nis report ; I 
une 3rd, w the n Razr went to prav at the cl 
mosque ot the ¢ ' "\} vel ; y7 ; ; ) spersed ic] 
econnt af +! bot ; . : — 
ulit © Lil V ¢ h - ( | ( ( Cl { Hot ) 
number an ( thet ten to t circulat te! nd flies 
, , 
ook ten mint i not that they showed kee terest. Some of the 
asked Is it I li the ri any wate! ther thar tered wate! 
) - ? | oy! | ] 1 ‘ 
pump water [ explaine they seemed satished. The first plunge and t 
137 
> | 








JOSEPH COLT BLOODGOOD 


success it received made me optimistic. This however was cut off by 
“Faqueehs” (blind chanters of Koran), who protested against talking 
health subjects inside the mosque. They considered this as an interrupt 
of the service and a heated argument followed. They accused me of not bei 
a true Mohammedan, and that I was preparing the way for anti-Mohamr 
dan propaganda, since these circulars were issued by a non-Islamic body 
had to be very patient and at the end succeeded in making a good numbe 
believe the importance of this work and its humanitarian object and was 
able to proceed without much resistance.’ ”’ 

Note.—It seems proper in this place to record my sincere thanks and appreciat 
our surgical colleagues in Egypt, Doctors Bateman, Dolbey and Stiven, for the deta 
description of their experience with splenectomy and for their photographs 
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DISCUSSION—SURGERY OF THE SPLEEN 


Dr. Artuur D. Bevan, of Chicago, Ill., said that he and his associ 
had been doing most of this splenic work with ethylene, sometimes prec: 
by a quarter of a grain of morphine, associated with blocking the intercost 
nerves on that side with novocaine, and where additional relaxation is need 
during some short stage of the operation, possibly a few whiffs of ether 

With regard to ethylene, nobody should use ethylene without taking th« 
necessary very simple precautions to avoid static spark. It costs about 
twenty-five to thirty dollars to buy a steel mat, ten by twelve feet in dimen 
sion, upon which should be placed the operating table and the gas machine 
The steel mat should be connected with the plumbing. This eliminates, he 
believed they had demonstrated, entirely the danger of the static spark. Of 
course, any individual who uses a cautery in the presence of ethylene or ether, 
where an explosion can occur, should be barred from the operating room. 

Ethylene acts admirably in the great majority of these cases. He could 
not see any sound reason why spinal anesthesia should be used in thes 
cases, because the sequence of ethylene and ether has been so satisfactory 11 


their experience. 


Dr. FRANK K. BoLAnp, of Atlanta, Ga., said that in addition to the 
splenomegalies, which had been under discussion, he would like to speak of 
the opposite kind of spleen, the spleen which is seen in cases of sickle-cell ana 
mia. So far there have been about eighty cases of sickle cell anemia reported 
in the literature. Four have been recognized in Atlanta. This disease is a 
familial disease, and so tar has been found only in the negro or mulatto. Five 
operations have been reported, with four recoveries and one death. This one 
death was a case that was operated upon by the speaker. It was a negro man, 
twenty-eight years of age, who had been sick about ten years. He had the 
characteristic symptoms of the disease—weakness, attacks of abdominal pain 
referred to the left hypochondrium, and leg ulcers which were very difficult to 
heal. These are outstanding characteristics of the disease, accompanied by the 
weakness and dyspnoea which go with most cases of anemia. A slide show 
ing the spleen which was removed from this man was shown on the screen 
The spleen weighed fifteen grams, and was about 7 cm. in length. It was 
very difficult to remove, much harder to remove than a large spleen. 

The patient stood the operation well and left the table in good condition 
but he died about six hours later. They were unable to obtain an autopsy 
The cause given for his death was embolism. 

It might be asked whether this was an accessory spleen on account of 
its small size, but this organ was in the exact anatomical location for the 
spleen, and he did not see how it could have been accessory. The four other 
cases operated upon with recovery have shown an amelioration of the symp 


toms but not an entire cure 
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Of course, the most characteristic sign of this disease is the sickli: 
the blood. He then showed a second slide depicting another spleen wl! 


was removed at autopsy which is even smaller in size than the one whi 


removed, weighing about twelve grams. This was followed by a third 
showing the blood wit! 
sickling which is so cl 
teristic of the conditi 


In his case about 


cent. of the red cells shov 


sickling. The percentas 


from 2 to 50 per cent 
this man, the leuco 
count was 45,000, a1 

age leucocyte count 
form of anemia. He 
3,000 ,000 red CeLLS 


about OHO pel cent hoet 





a a ‘eh cutie G1ovin. 
il anemia The only other 

in which he had been able to find a diminutive spleen like this is in lepri 
which a spleen removed at autopsy weighed only two and a half grams 
could not see how the removal of these diminutive organs can have mucl 
effect on the patient. About half of these cases show a slightly enlarged 

and about half an undersized spleen. It is believed that the diminutive sp! 


found in a later stage of the disease 


Dr. WitttAmM D. Haccarp, of Nashville. Tenn., said there have 
something less than one hundred cases of sickle-cell anzmia reported 
twelve of whom have had splenectomy \ very considerable majorit 
these have been greatly benefited if not entirely and completely 
It occurs exclusively in the negro. 

The characteristic of the disease, as they have observed it, has beet 
anemia of a secondary type, more or less grave, associated with abdon 
pain, inflammation of the joints, and leg ulcer. 

They have noticed the familial character of the disease, the her 
character, and were interested to pursue some studies in regard to th 
rence of it in normal individuals. 

Lawrence tested the blood of a hundred students and nurses at th 
derbilt University and found 2 per cent. of that number to have sickle cell 
Then he studied another hundred colored people in the Meharry Me 
College and found about 3 per cent. showed these cells. 


Among these patients who did not have typical sickle-cell anemia 


sickling in these cases rut 


encountered the cell in an elderly white woman who complained of inabilit 


to walk, which was really due to a hemiplegia. She did, however, have so 
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DISCUSSION 


Examination of the skull and other bones shows no evidence of disease e> 

in the left hip-joint, where there is a definite destructive process invol\ 
the head of the femur. The head is mottled in appearance and ther 
definite bone absorption taking place, with the addition of some irregul 
calcification. The head is triangular in appearance. The greater trochant 
shows a definite decalcifying process and the medullary substance in the shaft 
of this femur shows mottling for about two-thirds of the shaft. Th 
changes were interpreted as involvement of the bone as the result of Gaucher’ 
disease. This case will be carefully followed in the hope that it will 


ossible to report later significant developments. 
| | g 


Dr. Max Battin, of Detroit, Mich., said he had had the opportunity 


arpet 


examine two patients with an unusual type of splenomegaly; one in | 
Hospital, and one the patient of a surgeon outside of Detroit. Both of thes 
cases were operated upon and -the spleen had been examined microscopi 
The cases were both of middle-aged persons, one thirty-five years old 


woman; the other forty years old, a man. The splenic tumor had existe 


for thirty or more years, as long as they could remember. They had 
special complaints except a tired feeling and the presence of a large spleni 
tumor. The red cell count was three and a half millions. There w 
anemia and no fever. There was a leucocytosis of 25,000, however, an 
nucleated reds up to 10 per cent. and more. The spleen specimen shows 


very interesting cell enclosures, practically bone-marrow enclosures 11 
spleen, as will be seen in slides presented (Figs. 1, 2, 3, and 4). 

This type of splenomegaly is hard to understand and is most likely 
congenital enclosure of aberrant bone-marrow cells in the spleen. Dr. Plit 
. Morse, the pathologist at Harper Hospital, published these two cases wit! 


j 


the speaker in the Journal of the American Medical Association, Novem! 
12, 1927, vol. Ixxxix, pp. 1671-1672. He suggested the name “Myel 
phthisic Splenomegaly”. 

After operation the condition of the blood did not change at all. On 
patient has been observed for over eight years without any change in the get 


eral condition, the blood count staying exactly the same as before splenecton 


Dr. Davin Cueever, of Boston, Mass., made a suggestion in the fiel 
of technic. Reference had been made to the advisability of conservi1 
the blood in the spleen by collecting it after its excision, citrating it, 
reinfusing it. Now, in many cases of enlarged spleen it is quite possibl 
to operate, to deliver the spleen, secure the arterial supply entirely separate! 
and then pick up the smaller branches until there is nothing left but the larg: 
splenic vein. The spleen is then held up and gentle pressure can be applied 
if there are no bacteria or toxic products which might get into the circulatior 
Under these conditions the spleen shrinks in size beneath one’s hands. Ther 
after the vein is ligated and the spleen removed, there will be practically 
bleeding from the pedicle. That is a very effective way in suitable cas 
of conserving all of the blood which otherwise might be lost. 
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Fic. 2 Splenic vein showing large numbers of nucleated. mmature cell types 
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DISCUSSION 


Before bringing the spleen to the outside of the abdomen, it is b 
to free the spleen from all its attachments except the pedicle and pu 
spleen downward, as Doctor Balfour pointed out ten or twelve year 
to prevent the jejunum from entering the splenic space. Then pack 
hot wet gauze roll into the splenic Space to control the venous bleedin 
a rule, by the time one is ready to remove the pack, the bleeding will 
stopped, but not always. In half a dozen cases at least he had beer 


pelled to place and leave a large pack in the bleeding space. In the 


case he sutured the abdomen, leaving the pack in place, and tied the 
in double bowknots so that he could reopen the abdomen in forty-eight 
and remove the pack. This resulted in a protracted convalescence. [1 
other cases he brought the ends of the gauze out through a stab 

in the left loin at the twelfth rib, and in due time removed the pac! 
the cavity through the stab incision. In one instance he did not r 
how large the cavity was after removal of the pack, and a subdiaphrag: 
abscess resulted that required operation about six weeks later becaus« 
residuary fluid that was left in the pocket. It is best, therefore, if 

is left, to remove it on the sixth day or later and insert a catheter to be 
in place fora considerable time to be sure that a residual pocket does not 

Second, the stomach may spread out over the splenic pedicle and 
not be identified. In two early cases he accidentally opened the ston 
and in each gastric contents escaped. He was able to suture the 
opening in both cases. One of these patients died. Obviously one shou 
be sure not to mistake the stomach for part of the pedicle. 

Third, in two instances he had removed a large part of the tail 
pancreas. In the first case he did not remember that the tail of the pane: 
comes up into the pancreatic notch of the spleen. When the specime: 
brought from the laboratory about ten centimetres of the tail of the par 
was found to have been tied off with the splenic pedicle. Since then h 
been very careful to dissect out the tail of the pancreas. 

Fourth, in suturing a large adherent area on the under surface 
diaphragm where large veins are bleeding, it is easily possible to t 


diaphragm. This happened with him once. He had the catgut needle i 


Haggard needle holder in order to reach up into the bottom of the 


\s he put this needle into the diaphragm he should have remembered the fot 
} 


of the contraction of the diaphragm in expiration, but he did not, and 
onto the needle with the forceps. The needle tore through the diapht 
and pericardium, and the apex of the heart dropped down into the openin; 
He was able to suture the rent and the patient got well, but the possibilit 
of this accident is one that must be remembered. When the needle is plac 
in the diaphragm, have ten inches of catgut free, let go of the needle, 


pick it up when inspiration brings it down within reach. 


Dr. Artuur D. Bevan (in closing) recalled a quotation from Billrot 
in which he refers to his great master, Langenbeck, and he makes the stat 
ment that the great strength of the Langenbeck school lay in the fact that h 
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taught his pupils the anatomy and the physiology 


it was ol great import ce, the most important thi 


that that school was cot nuing still as a ereat schoo 


Doctor Be Vall thoug ht that Surgeons get too far 
times. He suggested that surgeons who are doing a 


work should ret in Col 


with some friendly pathologist and 


i 2’ 


tunity of testing out the different exposures ol the spleen on very 


mortem material. He was quite converted to the posit 


LOT) 


it is wise, in doing a splenectomy, to start with a mid-line incision. One 


sees what the conditior re, and it it is absolutely esse tial, becauss 

size of the spleen or because of adhesions or hemorrhage. to obtai 

wide exposure, one | tain the best exposure by a complete divis 
ot the rectu by t] means there may he secure very much ore 
exposure thar Irom al ncision parallel with the CoO tal i ch, oO! iny 
incision, because this huge flap can be carried right p over the costal 
ind the in aot rry any ¢ or In}t » the nerve 

ind lends 1tS¢ Cr) closure without nv Dp nlity ot hernia 

(One cal on ft ntage such natomical studte not only 
spleen work but in all sorts of operative work. One cquire in this 
on fresh cadavers a mental conception which is really « verv grea 
in the operating room | andling some of these difficult problems. 

In many of these spleen lesions, the surgeon should keep in mit r 
that the spleen is simp! ne part Ol a very complicated reticulo-<« he 
system, and that the mere removal of the spleen does not always cleat 
the case entirely and remove all of the pathology his is quite ( 
In spleni anaeiila, wher ery frequently In 10 per cel or more o 
cases, hzemorrhage recut I these patients evel te the removal « 
spleen. Phat sO true hemolvyti jaundice. He had qd one very I 
case of hemolvyti aur ( where. atte! the removal ) the splee1 the 
dice has persisted, and the picture, as far as fragility ncerne ( 
the same as it was befor 

\nother striking illustration of this is the case that Pool referred to 
Gaucher’s disease witl eforming arthritis of the hip-joint Undoubte 
Gaucher's di e involi the entire reticulo-endoth lial sy tem. He | 
case exactly like Doctor Pool’s case, of a woman who has had an et { 
spleen for fifteen year vith this same deforming arthritis of the hi O 
that woman | been operated upon twelve years ago—she was operated 
twelve years but the man making the incision thought it was a k 


and made a kidney cut 


been removed and she ha lived hitteen years, we 


period would ve said that she had been cured ot 


splenectomy But she now comes back to me with 


Sb* has had two children since this exploratory op 


| I 
health in spite of this deforming arthritis of the hip 
with present knowledg: 
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ferent conditions. Undoubtedly many of these splenic conditions 


each other and we are not as yet able to make very definite classificati 


Dr. ALLEN O. WHIPPLE, in connection with the patient that Doct 
referred to, spoke of a case of Gaucher's disease in a woman, in 
in which the brother also had had it, and who was operated upot 
the time of the splenectomy had a peculiar hip condition. As a mattet 
she had been referred from the New York Orthopedic Hospital be 
the enlarged spleen. 

\fter splenectomy she returned to the New York Orthopedic H 
ae al 


for purposes of investigation of the hip-joint, and it was thoug 
that she might have some low-grade pyogenic infection of the joint. A 
exploration of the joint, however, revealed no evidence of a 
lesion and nothing more was done than to remove a specimen and 1 
the hip joint for a period Ot some six to eight weeks The sectio1 
the same type of cell as had been found in the spleen 

That patient has been followed now for a period of four years 


1 1 


ible to walk and dance without 


continued to improve and is now 
comfort or disability. 

He further called attention to a point in technic which may possil 
in some cases of Banti’s disease, the vessels in splenomegaly 
disease are sometimes markedly atheromatous and thickened. He | 


trying experience in a case on which he was doing a splenectomy 


the ligature on the artery, he found that the ligature cut right thro 
atheromatous vessel, and there was an immediate hemorrhage of ver) 


type. Attempts to hold the stump of the vessel and to apply anothet 


failed because that also cut through the artery He was faced w 
impossibility of applying any clamp or instrument of that sort, and it 

to him that he might use the tail of the pancreas as a buffer. Th 
with the suture was accordingly carried through pancreatic tissue, 
result that the vessel was tied and controlled. Although he watch 


patient with great anxiety for fear of having damaged the pancrea 

a pancreatitis, none developed, and the patient apparently did not suffer 
this emergency procedure. It may possibly be a useful procedur 
extreme case of that sort. 

Dr. Artuur E. BILLInGs (in closing) referred to the remar] 
Jopson, on the question of exploratory puncture. It was his intent 
stress its confinement to the cases where the progress of the abscess i 
the thorax as suggested by the existence of pleural and pulmonary 
Melchior collected seventeen cases of abscess following typhoid fever 
of which exploratory aspiration was practiced without any untoward eff 
whatever. Morrell, Dambray and Tappe stated that no untoward devel 
ment had followed the diagnostic puncture. One point may be emp! 
in this connection and that is that diagnostic puncture should be « 


when < 


’ 
if VV 


to the cases where there is a thoracic evolution of the abscess, at 
is prepared to go ahead with operation immediately after punctur 
results so indicate. 
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and should not be sacrificed if one can avoid it. The surgery of th 
pathetic should attempt to be selective and as conservative as possible. 
Every sympathetic neurectomy is followed by the formation of a ci 
neuroma. In certain patients, this neuroma becomes the point of dey 
of reflex reactions which reproduce secondarily the primary disea 
syndromes that resemble it. If one infiltrates such a neuroma with 
caine, one may obtain an immediate disappearance of all the existin; 
lasting for some hours. If one resects the neuroma, the cure is obt 


anew, temporarily at least. A relapse is always possible. One should 


best method of shunning the formation of voluminous neuromata. Atte 


essayed for this purpose have hitherto not given any results. 

[ submit now the principal results that I have obtained and the 
sions to which they give rise. 

A. SYMPATHECTOMIES IN VISCERAL DISEASES. 


1. Angina Pectoris.-—The ideal operations involve two steps 

a. Chief indispensable step: section of the communicating branches 
are derived from the controlling ganglion (V, VI, VII, VIII cery 
dorsal), and 

b. A complementary intervention upon the superior cervical symy 
consisting either of ablation of the superior cervical ganglion, sympathe 
of the upper cervical trunk, section of the upper cardiac nerves ot 
sympatheticotomy operation to which one may join, the case having 
section of the depress r nerve. 

The surgical treatment of angina pectoris is based upon sensory 
motor considerations. The operation should be done preferably on the 
side but sometimes one must test by novocaine infiltrations at the b 


the neck which is the side of choice. I have done this once. I have. 


] 


Fontaine, operated upon five anginose patients. Two bad cases (aged pati 


with incurable heart lesions) have been relieved, not cured. who died six 


nine months, respectively, later. (ne patient has been relieved for eight 


months but has experienced some crises. One case is too recent to be count 


One case remains cured since March, 1925. 


2. Bronchial Asthma.—There exist here the same indications for 


tion as in angina pectoris, although one would search in a given case whet! 
it may not be better to attack the pneumogastric than the sympathetic. W1] 


one has to do with an asthma engrafted upon a chronic bronchitis with mat 


emphysema, it is necessary to prepare the path for the nerve operatio: 


removal of costal cartilages for the purpose of mobilizing the thorax w1 


1 
| 


is in a state of rigid, extreme dilatation (operation of Freund) and m 


tains the emphysema. On five patients operated upon by the ablatior 


the left star ganglion, two were followed by no result, two were rad 


cured. One of these cases dates back three years, the other thirty mor 


They have been recently seen. One late case, benefited by the operatior 


* Leriche and Fontaine: Surgical Treatment of Angina Pectoris, What It Is 


What It Should Be. American Heart Journal. In Press. 
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with marked mental disturbances which give way only to posterior radi 
and to ramisection. In the cases of pain with cyanosis, complicated 
cedema, and trophic disturbances, I have had four cures in six cases ; 
which have been followed up for two and three years respectively 
class of major pains, posterior radicotomy has given me two good result 
two failures. Ramisection in four cases has given me a cure lasting for 
years, two cases of marked improvement and one relapse after operatior 
the stump. This case has later been re-operated by posterior radicotor 
remained cured now for five months. 

2. Vasomotor Disease—The name “Raynaud's Disease’ should 
reserved for diseases purely vasomotor in their nature according 
typical description of Raynaud, exhibiting complete integrity of the 
tion in the interval of crises. | agree with Allen and Brown (A) 
Journal of Medical Sciences, vol. clxxiv, September, 1927, pp. 31 a1 


i¢ 


in admitting that many arterial diseases, especially arteritis, simula 


beginning Raynaud's Disease. This diagnostic error should be avoided 
true Raynaud’s Disease, simple periarterial sympathectomy done o1 
sides produces a permanent cure. I have recently seen a young girl 
whom I operated April 5, 1924, for a condition marked by typical cris 
normal circulation in the intervals. I did a perihumeral and a periter 


sympathectomy. The patient has remained well for four years. 


A butcher subjected to unilateral sympathectomy in February, | 
remained cured on the side operated for two years but has had crt 
the other side. 

\ woman, sixty-eight years of age, operated upon November 13 
was well in April, 19206. 

In certain cases | have combined ramisection with the periarterial s 





pathectomy. I have obtained thus, with Fontaine, very good results 1 
case. In this patient the disappearance of the painful crises has been n 
tained for two years and two months. But one will always miscarry 
makes an error in diagnosis and mistakes as Raynaud’s Disease arteritis 


a thromboangiitis of Buerger. 


In Acrocyanosis—I have obtained a good result in the only ca 
which I have operated. This patient has just been married, eighteet 
after operation and is in an excellent state of health. 


In Erythromelalgia.—Sympathetic operations fail. 





In Sclerodermia.—The sympathectomies give very noticeable results 
isolated sclerodactylitis, periarterial sympathectomy alone may be sufficient 
but the combined operations are demanded in severe cases where the n 
festations are multiple, even if not generalized, and in which there ar 
parchment-like areas manifestly incurable. Personally I have operated wy 
three cases of sclerodermia and in one case of chronic atrophic dermatit 
(Disease of Herxheimer-Pick). In the first case, I did, in December, 192 
a double perihumeral sympathectomy, followed after a brief interval by 
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a. Against Pain—Among the aged who suffer from arteritis, those w 
pain is premonitory of gangrene and is accompanied by vasomotor crises 
coldness and phases of cyanosis of the extremities, are most usually reli 
by periarterial sympathectomy; of eight cases so operated upon by 
three resulted in complete failures, two in moderate amelioration and 
in complete disappearance of the pain, two of which later enjoyed 
period of immunity. Briining, Kappis, Uffreduzzi, Pieri and Chastenet 
Géry have had equally satisfactory results. When, on the contrary, the 
assumes a pure neuralgic character, I think that a periarterial sympathect 
must be abandoned in favor of multiple neurotomies after the metho 
Quénu. Sympathectomy is equally contraindicated when there exists 1 


fest signs of peripheral vasodilatation. 


b. Intermittent Claudication.—This in itself appears to me to be 
indication for sympathectomy 

c. In Beginning Ischemic Gangrene.—Sympathectomy has oftet 
tried in the hope of thus limiting the necrotic process so as to permit li 
amputations (Chastenet de Géry). Jianu and Handley have reported « 
lent results from this procedure and Calandra and Uffreduzzi have show: 
successes may be lasting. Failures are, however, not rare. My pers 
experience comprises but eight cases. I have noted in five cases no r 
but in. three cases the sympathectomy permitted me to limit the amputatior 
the sacrifice of the gangrenous parts alone. These patients healed perfect 
It seems then that sympathectomy may be useful in certain cases and 
is not so in others. But one never loses anything by trying. On the cont: 
it often permits one to appeal from the classic formula which advises 
always a high amputation in arterial gangrene. For example, one w 
amputate through the thigh for a limited gangrene of the foot. 

Chronic Arteritis in the Young.—Although it may be indisputable tl 
periarterial irritation of the sympathetic explains a good part of the troubl 
which patients suffer who are attacked with juvenile arteritis, it seems to 
not less sure that from a priori reasons the extent and dispersion of tl 


i 


lesions would render of no avail all therapeutic attempts through syn 


pathectomy. I have also always been opposed to the employment « 
periarterial sympathectomy in cases of chronic juvenile arteritis and I | 
never considered that it had a place either in intermittent claudication o1 
the painful vasomotor manifestations which accompanied the affection. S 
notwithstanding very appreciable results have been reported from divers su 
geons, I see for sympathectomy in the treatment of juvenile arteritis but ot 
indication: namely, the existence of pain of a vasomotor type. Up to 
time, I have operated upon twelve patients, eight of whom suffered fro 
Buerger’s type of disease, but even in these cases the effect of the sympathe: 
tomies is very transient. There are only two lasting successes. All the other 
patients relapsed rapidly within a space of a few days to some months. Influ 
enced by the researches of Oppel, | am using now in chronic juvenile arteritis, 
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1 


ulcer itself. Since the problem of the ulcer proper is common to al 


groups, it is to this that I will first address myself. 

Chronic ulcers of the leg are distinguished by their incurability and 
great tendency to recur. Why is this so? Why is it so difficult to make 
chronic ulcers of the 
It has seemed to us 
taine and myself, t 
three causes especial 
casion the incurabilit 
these ulcers. Chet 
first the fact that the 
is consecutive to a der 
epidermic necrosis sprit 
ing from an arteri 
chzemia, sometimes 
modic, which create 
positive loss of subst 
always much greatet 
the apparent ulcer 
The ulcer is incurabl 


1 


cause the bad local cit 


} 
| 
! 


latory conditions 
an imperfect nutritior 
the soft parts wher 
viability of the tissues 
always mediocre 
nally, the deep infecti 
by all kinds of micro 
ganisms in the surfac« 
the ulcer must be taker 
into account, an infectior 


which does not disapne 


even after weeks of r 








Figs. 1 and 2 show varicose ulcers for which perifemoral sym and varied methods 
pathectomy was performed Ten days later skin grafts were , 
ipplied. Figure 2 shows the ulcers completely ed. The result treatment. Indeed 
still persists two and one-half years after the operation 


ulcer, whether varicos 


phlebitic, postphlebitic or due to excessive callus, fails to heal or always recut 





because it is seated in the worst conditions of life and repair. Thi 
based upon the anatomo-pathological examinations of numerous excise 
ulcers, has led Fontaine and myself to say that every good method of tre 
ment of chronic ulcers of the leg should involve removal of the causes fa\ 
ing local recurrence by changing the circulation and the conditions of the skit 
by sterilizing the ulcer and by the removal of the cicatricial skin and 
replacement by skin of good quality. Now numerous experimental 
clinical researches, which the reader will find set forth in the number of th 
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ANNALS OF SURGERY for November, 1926, have demonstrated that sym 
pathectomy is capable of transforming the terrain upon which an ulcer 
develops at the same time as it favors its sterilization. An ulcer of the leo is 
infected by various microbes, among which predominate the stap! 
strepto-, and micrococcus 
candicans. ‘The bottom of 
the wound is grayish and 
covered with sanies 
There is a fibrinous layer 
within which are enclosed 
the microbes. Sy mpa 
thectomy quickly exagger 
ates the suppuration but 
by the third or fourth day 
it has diminished and it is 
remarkable, after rub 
bing, to see polymorpho 
nuclear cells re-appear and 
devour the microbes \t 
the end of three or four 
days there are no mort 
free microbes and the 
fbrinous net-work has dis 
appeared, it 1s replaced by 
normal granulation tissuc 
By the fifth to the eighth 
day at the soil of the 
wound, there are only nu 
merous polymorphonu 
clears in good condition 
and large normal mono 
nuclears resting upon a 
normal tissue. Microscop 
ically, the red wound cov 
ered with granulations of 


good quality has lost its 





aspect of a pathological 


Fic. 2 Uleers completely healed. See Fig 


ulceration tendency and 
epidermization appears and the sterile wound is in course of regular repair. 
In fact, under the conditions of active vasodilatation and phagocytosis, the 
conditions have been changed from that of a chronic ulcer whilst the afflux 
of the large mononuclears continues the repair. Thus may be found explained 
the striking effect of periarterial sympathectomy in chronic ulcers, the rapidity 
of the changes which it produces in a torpid wound and the quickness of the 


healing which follows. 
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This rapidity has been measured with exactness. Jeanneney and Mat! 
Cornat have studied it with relation to its oscillometric and thermomet 
qualities. They have seen that the curve is parallel to the curves of 
sure as indicated by the oscillometric index and that of local temperatut 
Mouchet and Guillemin, also, have shown that the daily coefficient of ci 
trization after a sympathectomy was much superior to that following 
methods of hyperzmia such as the section of the internal saphenous net 
of Proust and of Nabias. One can say, therefore, that this rapidit 
cicatrization seems due to multiple factors, including vasodilatation, sterili 
tion of infected surfaces, modification of the wound field, increased vit 
of the tissues. These last words should not be considered as a simple ver! 
ism. The vitality is « 
alted every time that 
circulatory conditio1 
improved. But if it 
certain that periart 
sympathectomy has a 
powerful effect upor 
ceration, it is not les 
that by itself it 1s not 
ficient to maintat 
cure, It does not 
from recurrences 
the spontaneous ci 
tion which it bring 


can produce Ol 
tricial tissue of bad 
ity with epidermis so tl 


so) g@lOssy and So) 





that a recurrence n 


Fics 3-8 Quadruple varicose ilcers Figure shows the 
right external malleolar region Figure 4 shows the right internal » a rit 
See ee cde the ‘tele exterucl  euatincios low the least bruts« 
region Figure 6 shows the left internal mall: regior Peri revent this if 
femoral sympathectomy was pertormed t Septet eT 926: and | = 
ten days after skin grafts were appli« I y nd &, results lutely necessary to sibyet 
obtained twenty days after the grafts In A 928, patient . ; 
remains cured tute tor the pt wT 


skin of good quality. In other words, it is necessary to combine cutaneot 
grafts with periarterial sympathectomy. By this combined method of tr 
ment of ulcers of the leg, | expect from the sympathectomy only such 
formation of the nutritive and circulatory conditions of the ulcer as wil 
out of the chronic atonic ulcer a granulating wound, while it is from 
cutaneous grafts I expect final success. So the treatment of ulceration 

consists in periarterial sympathectomy and, at the most favorable moment 
that is to say, between the seventh and twelfth days, in the implantatior 


cutaneous grafts, for which I use, in general, the grafts of Halsted-D 


This treatment does not take the place in any respect of therapeutis 
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Up to the present time, I have treated twenty-four cases of ulcers o| 


leg by the combined method, adding to it each time whatever was indi 


by the requirements of appropriate etiologic treatment. Among these twent 
four cases, there were fifteen cases of varicose ulcers, all very old, i1 
of whom the varices were very marked. Saphenectomy was done as 

of the combined method in these cases. In all the others, | have comm 
by precautionary antisyphilitic treatment and | have resorted to symp 
tomy only after failure of the antispecific cure. I have applied th 


( 
treatment to three cases of ulcers following old burns, to two cases of 
ulcers and to one of chronic ulcer supervening upon an operative cicatri 
all these cases, the method of a periarterial sympathectomy combined 
cutaneous grafts has enabled me to obtain a supple and mobile skin covert 
the deeper layers. I have no operative failure. Re-seen after a long inte: 
my patients present skin grafts of good quality possessing all the properti 
of normal integut ( 
which, at the end of 
months, is distinguts! 
from the neighborin; 
only by the persistet 

a raised surface, al 
its vascularizatio1 
sensibility are normal 
ing of good quality 
gvratted skin 1s able 
sist external shoc] 
thus avoid recurre 


(uite lately [ have se 





again all those operat 


Fic. 5 Varicose ulcer, left internal 


upon by me, the eldest 

whom dates back to two years or more while the more recent dates back o1 
a few months. | have thus been able to convince myself that the cure obtain 
is permanent. 

In none of these operated patients has recurrence taken place in the graft 
zones, although in some recurrence has taken place in the zones of 
mentary dermatitis bordering upon the old ulcer. So in the hope of escapir 
these recurrences, | have adopted the habit of preceding the grafting « 
the ulcer by its excision, removing at the same time the entire pigment 
zone which surrounds it. 

Two conditions may be present; the ulcer and the pigmented zone 1 
be of slight dimensions so that the complete excision into healthy skin 
be done. In such cases, the operation brings about a definite cure. ©: 
the lesions may have an extent too great for an excision to include their 
whole extent. I excise then as much as I can. It is in these cases that 
| have observed recurrences, 

En résumé, an experience of several years during which I have activel 
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occupied myself with the treatment of ulcers of the leg has shown me 


every ulcer of the leg requires double treatment, that of the ulceration itsel! 


and that of the cause of the ulcer. In certain cases, such as ulcet 
ing burns, chron non-varicose ulcers of the leg, the etiology is 
the ulcer is all, the treatment of the ulcer is the first thing Lhe 


other cases such as ulcers caused by exuberant callus and ulcers caus 

pelvic phlebitis in which, on the contrary, the etiological treatment 

precedence [here are varicose ulcers finally in which the two ideas ar¢ 
easily and usefully combined. The results of the combined methods o 
sympathectomy and cutaneous grafts in the treatment of ulcers are very 
satisfactory in their ultimate state he skin obtained is supple and of 
good quality It prevents recurrences. Certain cure can be obtained only 
it one combines €xXcision 
of the ulcer and oft the 


neighboring parts with 


, sympathectomy and cuta 
neous grafts. When su 
excision is technically in 


possible, recurrences 

the non-gratte parts are 
to be feared but by pro 
ceeding step by step an 
by treating these recut 


; 
\ 


rences 1 
one can finally obt 


Cc mplete cicatrizat 





~ U1 
7. 

4 

Vervous O) } In the 


ulcers symptomatic of tabes, syringo-myelia, myelitis or spina bifida, I think 
that sympathectomy is contraindicated notwithstanding the results publishes 
by Mathey-Cornat. I have never resorted to it in these conditions. Likewis« 


1 


[I do not think that the perforating plantar ulcer should be retained as a1 


indication fot sympathetic interrerence., ()n the othe r hand. in trophic ul er 
tions following spinal cord injuries, Bardon and Mathey-Cornat, Brunning 
and [, my self, have obtained very evident benefit. In the chronic ulcers co! 


secutive to wounds of great nerve trunks, periarterial sympathectomy has 
often been employed | think that in these cases the trophic troubles aré 
produced only when there is a neuroma of the proximal end of the cut nerve 

The true prophylaxis and the best treatment of these cases of ulceration cot 

sist in the repair as soon as possible of the nerve by direct suture or by grafts 
after having replaced the foot in good position by such orthopedic interven 

tion as may be called for If, nevertheless, ulcers follow or fail to heal, 
sympathectomy may be resorted to. Like Stahl, and like Villardel, I have 
observed in such cases rapid cures, lasting for four years and more. So also, 
in ulcerated stumps where certainly sympathectomies have given brilliant 
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successes, | combine sympathectomy with excision of the ulcer followe 
the application of cutaneous grafts 

8. The Ischemic Contracture of Volkmann.—Volkmann’'s syndrom 
very frequently the result of an arterial traumatic contusion which has beer 
followed by thrombosis, sometimes even with rupture and hemorrhag: 
The ischemic necrosis is dependent directly upon such injury and the « 
secutive sympathetic troubles accentuate still more the vasomotor phenom 
In such cases there’ takes place, moreover, very rapid advance which « 
explained only by irritation of the periarterial sympathetic plexuss 
cases of arterial thrombosis, the treatment of choice will be the resectior 
the obliterated segment. I have done this twice, once in a little girl six 
of age and once in 
of ten years, both of whor 
had a fracture of t 
elbow which had bes 
treated in strong fle 
with a plaster apparatus 
the syndrome of Voll 
mann appeared soon after 
the immobilization 
both these cases there w 
found complete arteri 
obliteration and in bot! 
resection ot these ses 
ments restored to tl 
muscles of the foreart 
complete mobility. (Fi 
9, 1oand 11.) Inthe sat 
way, | have operated upor 
acute cases of Volkmann’ 
syndrome supervening 


upon muscular wou! 





of the forearm. In thes 


Fic. 7 Results obtained in varicose ulcers after perifemor . 1 
sympathectomy followed by skin grafting. Photo taken twenty days CaSe€S the perihumeral sym 
ifter the grafting 


pathectomy was follows 
by a rapid cessation of the arterial spasm, restoring the integrity of motior 

g. Diseases of Bones and Joints —It seems to me that in the diseases of 
bones and joints, sympathectomy may find multiple indications. One m 
consider sympathetic operations in delayed consolidation; in osteo-articul 
tuberculoses ; in osteoporosis and in traumatic arthritis. 

a. Delayed Consolidation—From the researches which I have unde 
taken with Professor Policard, it has been established that vasomotor phe 
nomena play a very important role in ossification and in consolidation of 
fractures. If, for one reason or another, the hyperemia which presides ove! 
ossification, and which regulates modifications of connective tissue and local 
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changes in calcification, should be interfered with before the end 
processes of repair, delay of consolidation follows. It w as, therefor 
to try to influence such delays in consolidation by a periarterial sympathe 
Experimentally, Uffreduzzi and his pupils Mariano and Palma, 

proved that the rapidity of ossification is accelerated after sympathect 
In my own laboratory, fontaine came to the Same conclusions bv nN 
upon rabbits and dogs identical fractures on both sides. In such cases. 
have always observed, Fontaine and myself, that consolidation was much mort 
rapid on the sympathe¢ tomized side. The more recent experiments of Pro 
fessor Gaudier speak in the same way. In man, Cotte, Uffreduzzi, Kappis, 
Roubachoft and Stropent as well as Gaudier anc E’stor, have established the 
good effects of sympathectomy in the consolidation of recent fractures and 
in cases of delayed consolidation. It is evident that sympathectomy does not 
act when one has to do 
with a true pseudarthrosis 
due to fibrous or muscu 
lar interposition. Person 
ally, | have twice resorted 
to sympathectomy in re 
cent fractures and eleven 
times in cases of delayed 
consolidation and second 
ary resorption of callus or 
pseudarthrosis after fail 
ure of bony union. In 
four cases, | obtained no 
result: in one case, the 
patient was lost sight of ; 
in six other cases the fra 
tures healed very rapidly 


after the sympathectomy) 





This, then, appears to me 
always indicated in delayed 
consolidation when one is sure that there is no true pseudarthrosis present 

b. In Osteo-articular Tuberculoses sympathectomy has been tried by Flo 
resco and later by Gu 


. ilermann, Laewen, Sebestyen, ete. Callandra and 
Bertoni have operated in such cases and in Russia a certain number of obser 
vations have been published. Six cases of osteo-articular tuberculosis, in 
which | performed sympathectomy, were reported by Fontaine in 1925, and 
since then | have operated upon five others. The balance sheet in osteo- 
articular tuberculoses is unsatisfactory, although there exist indisputable 
cases in which such intervention has had a very notable result. It seems to 
me, according to my own personal experience and in accordance with what 
[ have gathered from reading published cases, that the better results have 
been obtained in cases attended with fistule and with elimination of numerous 
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sequestra, which is often followed by rapid ankylosis. I have also 
some surprising results in white swellings of the wrist. In these late: 
the reservation should be made that many cases of so-called tubercul: 
the wrist are really only cases of traumatic osteoporosis. 

A Osteoporosis and Traumat Arthritis. The osteoporoses of trau 
origin are much more frequent than one would think. They ought 


better known. When in 1924 I came to Strasbourg, I was shown a 





Three and one-half months after lumbar 


Fic 13. Osteoporosis. 


twenty years of age who had been already under treatment for s 
months in the clinic for an extremely painful swelling with complete 
function of the right wrist. These symptoms had supervened som 
] 


after an accident in his work, producing strong hyperflexion of tl 


The X-ray showed rarefaction of the carpal bones and it seemed tl 
existed a focus of bacillus infection in the middle of the os magnun 
withstanding this patient had been immobilized in plaster already for s 
months, he continued to suffer. 

In December, 1924, | made a perihumeral sympathectomy wit 


466 





SURGERY OF THE SYMPATHETIC SYSTEM 


ing the hand out of the plaster. In a very few days the cede: 
peared, the wrist became painless and two months 


had disappeared and the patient had regained all movements ot 


The X-ray view ot the bonelets showed them re-calcified. In ret: 
was able to make the diagnosis of traumatic osteoporosis. Thes 

less rare than has been thought. | have observed several of them. \] 
been presented to me as cases of tuberculosis of the wrist or of the tai 





Fic. 14.-—Osteopor s of foot after a slight traun f the foot several mont! 
The X-ray shov very ma gree of decalcification i 1 the nes ot the toot Perifer 
sympathector y Ww ertort N e! e! p2e rt pair ~ eared imme ite] 
months later a y X-ray (1 howe early mplete re tion of the bones 


Sympathectomy is very efficient against osteoporosis: the pain ceases 11 

very few days, the swelling disappears and the patient regains full motior 
| consider, even at the present time, traumati Osteo] orosis as one of the most 
favorable indications for sympathectomy. Osteoporosis may occur in any of 
the bones. It affects especially the tarsus and the carpus. Anatomically, it 


] 


produces an hyperemic rarefaction of the bone which becomes porous In 


an epiphysis this rarefaction may bring about detachment of the diarthrodial 
cartilage with a resulting traumatic arthritis. Traumatic arthritis and osteo 
porosis are then phenomena of similar nature, to be distinguished only by 
their seat, whether epiphyseal or diaphyseal. They are the consequence of the 
reflexes of the torn axons attending traumatisms which involve the articular 
and periarticular regions. The disturbance of these regions, ever rich in 
herves, sufhces to provoke instantly a very important modification of the local 
circulation of the limbs as has been shown by my pupils, Fontaine and Miloy: 

witch. The complex character of the articulation of the tarsus and of the 
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carpus explains the frequency of such poroses of the wrist and of th 
They yield always to operations upon the sympathetic. 
Traumatic arthritis is observed most frequently in the shoulde: 


the knee. For the lesions of the shoulder, I practice perisubclaviculat 





Fic. 15.—Condition of bones in case of teoporosis two months after perifemoral sympathect 


pathectomy. For the traumatic arthritis of the knee, I betake myself, ac 
ing to the case, to perifemoral sympathectomy. ‘To perisubclaviculat 


pathectomy, I owe, in the treatment of traumatic arthritis, two successes 


almost complete functional recovery of all the movements of the shoulde: 


From the exposé which I have just made, it results that operations 
the sympathetic already possess very many indications, but I can never emy 
size too strongly that in order to give successes such intervention should 


be employed carelessly. They do not constitute methods of random tr 


‘Leriche: Mécanisme des hydarthroses et des arthrites traumatiques. 


rurgie de Lyon, 8 décembre, 1927, in Lyon Chirurgical, Tome xxv, No. 2, 1928 
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CLINICAL STUDIES OF ADRENALECTOMY AND 
SYMPATHECTOMY 
By Greorce W. Crite, M.D. 


OF CLEVELAND, Onto 


FOURTEEN years ago in an attempt to apply principles which w 
enunciated in an Ether Day address in the Massachusetts General H 
in 1910, I began a series of operations in which adrenalectomy was 


performed alone or was combined with sympathectomy or with thy 


tomy or with both, in an attempt to control certain diseases by lesseni1 

at that time I first termed the “kinetic drive’. The aim was to d 
general plan of reducing certain activities with no pretense of the actual 
—a broadened conception of the operation for hyperthyroidism. 1 
nine such operations have now been performed—sympathectomy alon¢ 

cases ; adrenalectomy alone in twelve cases ; adrenalectomy and thyroice 
in five cases ; adrenalectomy, thyroidectomy and sympathectomy in eight 
adrenalectomy, ligation and sympathectomy in two cases. 


These operations have been performed for the following conditiot 


Epilepsy, (2) neurasthenia, (3) hypertension, (4) endarteritis oblité 


and (5) hyperthyroidism and hypertension. 

E pilepsy.—Thirteen operations have been performed for epilepsy 
pathectomy in one case; adrenalectomy in four cases ; adrenalectomy, 
and sympathectomy in two cases; adrenalectomy and thyroidectomy) 


case; adrenalectomy, thyroidectomy and sympathectomy in five cas 


but one, the first in this series to be performed, were undertake1 


belief that the enormous discharge of energy manifested in epilepti 


vulsions might be dependent either upon the adrénal output alon 


the interaction of the adrenals and the thyroid gland. It is not mn 
at this time to review the effect upon the organism as a whole, 
total removal of the adrenals or of the thyroid. It is well know1 
either case the brain becomes incapable of normal action and that the 
becomes adynamic. 


A study of the end results in this group of cases shows that adrenal 


by itself is practically without effect; the combination of adrenalector 


thyroidectomy and sympathectomy, however, has modified the cours 

disease in certain cases. One patient reported five and a half years 
operation that the attacks occurred only “two-thirds as often and 
one-third as severe” as before operation. Another reported four year 
operation that his attacks, which before operation had occurred several 


in a day, occurred only at intervals of two months or more, he | 


digestive trouble, felt very much improved, had gained weight, and 


able to work every day. This patient reported again, eight years aft 
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operation, that he stil felt much better than he 


1 ’ , 
attacks were occur?’ twice a week: but the asted tor twe 
only and occurred l ht, so that he was able to « Ntinue 
another case, before \ peration the attacks came 1 t < 


after the operation t verage interval between the attacks w 
Seven yea! atterwal (Mis patient had attacks only in Mare 


September In one other case the patient, who has lived for thirte: 


since operation, has [ no attacks tor eleve veal | our, therefore 
the five cases of epile y in which adrenalectomy thyroi lectomy 
pathectomy were pertormed have shown definite improvement. ar 
these patients 1s completely cured. 
| - , + ] - 
Neuras mud Jt7y, Tour operations were performed j 
—* my soe tea as he ol hit Te 
neurastnel A i WIT we mig! tern qaekineticizatior 
performed I the beliet that since the b1 iin 1 Sen SIT ed by the 
and the tl VToOl 4 le SeNSITI ed DY reducing t he ctivitv of the 
organs. In one of tl ses the patient was not improved. In anot} 
patient reported one Car alter operation that he was unimprov 
later it was learne ¢ fourteen months by eine iain! 


1 1 1 , , 
to exert 1! or ¢ | C \\ 11 Deco & complete r 
. , P 1 
and tor s t] ae no tt ( OT we |! 
] | that heat , 4 1 7 1 ' 
clude Lilet ( ( ul CC ( e¢ | VSit | conatt ) 
1 4] , ' , 
improve ( VW 1¢ ic tne eect ) the 
; i ] 
or to th Oy On 1 ( { iat ( se ot neuras 
1 1 ' 1 
the patie Tn ( f tt ty Vas verv w 
tachve re I (To ( | <1 1 eS vhicl vel 
£ 6 ? a] | , ++ ; 
reste \ ( M ‘ ¢ cre ¢ lf S ( 


received ¢ mont t Ul f Y ot ner ( Vv rete 
patients c ever | ( ee Writte the presence ¢ 
symptoms, it has not been possible to trace this patient tor a turther rey 

In another e the immediate result entered upon the operative rey] 
was that he tr Vi NS] mont! te} ) eport frot ‘ 
patient’s pl \ lan rear tollows ‘There 1 no sweating of the ha ds 
feet and he has lost his tre or, his heart action is practically normal, a1 
pulse is So after hi ends a flight of stairs rie 1s dressing too 
drilling oil wells, whicl very heavv work Hes] aking a verv rem 


recovery.” In this adrenalectomy, thyroidectomy and sympathect 
were performed 
We reel t] { ll [ TOUT OT Cases the results must he considers 


inconclusive 


( araLrov' / } / his Series 1m lude S three Cases of endarte 
obliterans and hve ot hype rtension Lhe phenome: 1 Ol endarteritis oblitet 
‘ae 3 : 
In its early stages and the known etiology of arterios: erosis suggested 


‘dekineticization”’ might be effective in the treatment of these conditio1 


+7] 
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In this whole group of cases, however, the results have been p1 


negligible. In every case of hypertension there was an immediat 
upon the blood pressure; however, it soon regained and retained 
elevation, while in the cases of endarteritis obliterans the disease cont 
to progress. 

Hyperthryoidism and Hypertension.—Clinical and experimental in 
gations have appeared to indicate that the specific agent which causes th 
exacerbations of hyperthyroidism is adrenalin. It is a common clinical 
vation that only such factors as cause an increased output of adrenal 
cause the specific excitation which is called a thyroid crisis; and 
other hand, we have found that the factors and agencies that either 1 
or have no effect on thyroid CcT1ISeS have ho power to increase the 
of adrenalin. 


We know that in the list of classical symptoms in the synd1 


hyperthyroidism, increased pulse rate, blood pressure and increase 


rate occupy a leading place. We know that the secretion of the 
gland sensitizes the tissues to adrenalin and that as the thyroid s 
is decreased the response of the tissues to adrenalin 1s correspor 
decreased ; in other words, the acute crisis of hyperthyroidism m 

an adrenalism crisis and adrenalism can be produced only on the b 

of previously increased thyroid activity. Time ts lacking to offer the 
of experimental and clinical data which support this postulate. [1 


ception of the role of the adrenals and the thyroid is correct, then b 
ing one adrenal gland in cases of hyperthyroidism the factor of 
the patient should be increased; that is, the removal of 


one adrel 


removal of one-half of the thyroid gland should reduce the phe 


hyperthyroidism. We have, therefore, performed this operation i 


cases—adrenalectomy alone in three c: 


ises, and adrenalectomy and 


tomy in one case. In each case there was an immediate but not pert 


effect upon the hypertension and in every case the basal metaboli 
reduced. In one the basal metabolism fell at once from plus twenty 
plus seven and five months after operation it was still plus five ly 


the patient came in with a record of a basal metabolism rate 


Al 


OT 


two weeks after operation it was plus eleven and four months after opet 
it was minus four per cent. In another the patient entered the hospit 
a basal metabolism rate of plus twenty—leaving with minus two. [1 


cases in which the thyroid gland was not removed the gland dimini 
size and grew firm in texture ; and of equal significance, although the oj 
was much more severe and of longer duration than a thyroidector 
was but little post-operative reaction, that 1s, little so-called post 
hyperthyroidism. 

These operations have been performed too recently for the re 
considered as end results. This is offered:only as a temporary report 

For adrenalectomy the patient is placed in the “kidney positior 
left oblique lumbar incision is made, the incision being carried down th1 
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END RESULTS OF PERIARTERIAL SYMPATHECTOMY 
By Greorce P. Mtuuer, M.D. 


or PuHmapecpnutia, Pa 


] 


eT 


[IN 1913, Leriche called our attention to this procedure and in 1921, 
this Association, he reported the results in O4 operations. His papel 
those of his pupils have been very numerous and have stimulated the gr 
interest in the peripheral sympathetic nervous system, rather dormant 
the standpoint of practical surgery except for the work on the cervi 
sympathetics by Jaboulay, Jonnesco and others. Briefly, periarterial 
pathectomy is done to effect a temporary vasodilatation of the peripher 
circulation distal to the point of operation. Apparently it exerts some trop! 
influence on the tissues as well and there is evidence to show that sor 
times an effect is exerted other than on the arterial tree manipulated. T' 
effect on sensory relations is also positive but imperfectly understood 
great deal of controversy has arisen as to its mode of action and some 
denied that it could have any effect but Leriche has brought forward 


proof and in a recent paper (1927), believes that the classical ideas of 





17 


pathways of vasomotor impulses must give way to the belief that intramu 
peripheral centres are essential for the control of the circulation 
unable to venture any opinion on the probability of his suggestion 
The reports in the literature vary from the recording of utter { 
to miraculous cures and apparently something in the individual case det 
mines the result, something which we are unable to foresee or predict 
of the operations have been done without possibility of good result and 
surgeons have condemned the operation on the basis of failure in 
selected group of cases. I have thought it worth while to record my exper 
ence based on ninety operations on seventy-two patients. The percentag 
failure has been high, but in a few cases the result has been so satist 
as to make the venture worth whil Che variety of diseases for whicl 
operation has been undertaken covers a wide range but certain groups « 


be established. 


TABLE | 
Total of Patients. Periarterial Sympathectomy 
December, 1919—March, 1928. 90 operations, 72 patients 
Disease Cases Relieved 
Thrombo-angiitis obliterans ooecerest eves 17 2 
Arteriosclerotic gangrene (senile and diabetic)....  12* 2 
Raynaud's disease ' Piedras 3 2 
Scleroderma ....... ; Beh ge 3 0 
Trophic WCEP 2.6. : cor orerserecovece 10 0 
ef ee Salk abet ; 7 S 
te os ooo ead acc eee SEN | 2 
Miscellaneous ......... Rolece. en 6 


72 patients, 25 successful (34.7 per cent.) 
* One death (1.4 per cent.). 


474 


have been practiced 1 y times for the relief of 


t ‘ { ) 
checking the YanLerTel the sé e type ot ¢ ( 
my Own ¢ periencs there l no warfwrt t tor ft 
for one indicatiol etimes il irterioscierort ( trey t 
the foot l cyanot t gangrene has not ceve r 
resemble Buerger’s e but other cio: ” ‘ait 
such case naer the one ter , 
believes that the tip ne may be the result of to é 
pendent of the obliter main vessels. I hav ribed the recove 
case to the action of th V1 pathecton y but buervey ugsvests that 
ing or without the us¢ LCTICT¢ Cl ( O ( [ tion ¢ ( 
irtery, but ( by ( ( t of rie @] i¢ ul ] 
oOo! the « ‘| Cad Col u re u I ( ( 

Sympathecton \ l ally re eve 1 ! tO i dey ¢ ‘ 
early cases of this ty] it do not believe that it check. | the ¢ 
ny case L he al he aid of th | etic root In one « 
pathectomy relieve | nd partia mputatior the e was 
recover\ but Stettel ( years O Owe 1 ( ell t Sé ( 
from conse! ( ( ( r r e operatic 
poses CO be ‘ ‘ ns Is 1 
Irritation ¢ ( 


well to re I I ent é ( hrombosis 
arteries an ( I ( e€ 1s reach 
time in whi the « ( ( there is devel 
ot fibrotic t ( ’ ethe he artery. ve 
nerves. The intense rubor with the foot dependent is due to the 
artery but gangrene tponed by reason of the collateral circulatio 
‘asily develops in you iduals. Pain is the predominant sympto 
no doubt is due partly to the neuritis iy uced by the stagnation of me 
products and partly to the neuritis from the periartet al inflammatio 

I do not eC how it ssible to effect any vasodilatation in thes ( 
by sympathecton VY. ane inless the dorsalis pe lis pulse s patent I belt 
operation 1S ISCIeSS S purpose lhe sug ye ( ( By l Lu \ 
livate the ( | SCO f se the co 
culation ha better | \tter a fair experience in the treatm 
disease with hypert line injections. sympathectomy ind. late 
typhoid vaccine | do not believe that any treatment n kes an appre 
improvement in the per eral circulation On the other hand all « 
do something LO! the relief of pain and if this « in be accor ished the 
tation is postponed Silbert fi ds that 77 per cent. come to amputation wit! 








five years from the onset of symptoms and he deprecates the advocacy of 


treatment which claims cure after an insufficient time has elapsed. 


?. 


Fifteen cases of Buerger’s disease 


tomy. If permanent relief of pain and maintenance of the integrity of 
limbs be accepted as criteria for cure we have had only two successful 
In most cases temporary relief of pain was obtained but relapse oc: 


after a few weeks or the oncoming 


one patient sympathectomy 


leg below the knee and the 


1. Typical Buerger’s 
2. Typical Buerger’s 


3. Diabetic gangrene 


}. Arterioscleros’s. Erythromel 


Raynaud's Disease is Su] 


anism in which gangrene 


tures of the disease are well 
cases of supposed Raynaud's disease 
of successes and an equal number of 
and one can theorize for or against the operation 
reported in this series have done wel 


six months, in one was very short 


she is still well. 


Scleroderma, in which the lesion was in the hands, seemed to indic: 
at brachial sympathectomy but nothing was attained except that in on 
the patient seemed to improve for a number of months only to relapse 

Trophic Ulcer.—Retractory ulceration, probably due in most insta 
to trophic influences, has furnished 


those series of cases reported afte 


high but after 


Following : 
Frost bite 
X-ray burn 
Radium burn 
iy, oe 
Multiple neuritis 
Hemiplegia 
Spina bifida ....... 


10 cases, 0 successful (60 per cent.) 


oe 
= « 


stump healed perfectly. 


a terminal phenomenon 
and need not be repeated her 


are really buerger’s disease 


1 


In the other, six years has elaps 


a short interval the 


a time many will be found to relapse. 
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disturbance of 


been subjected to sympat 


rrene necessitated 


was done at the time of amputation throug! 


“s 


the 


failures have followed sympatl 


| although the period ot obsery 


a fertile field for this operation, 


inciden Se 





The rationale of the operation is based « 
lesions can produce ch es in the walls of the arterie 
nerves Hyperemia ai trophic influenc s are the 
It is necessary to remove, if possible, the irritative 


effect from sympathector \ tairly wide excisio1 the ulcer, « 


a neuroma, plastic wor Nn scars, etc., must accompany thi 


In one of my cast ulcer of the he eco oa le 
recurrence occurred after two half ve h imi e te 
excision ot the scat ( which time three vears aco. the ulcer 
recurred, lhe frost bite ulcer has been well for one ve ir, the sj 
case with ulcer on thi {, existing tor tour veat been wi 
teen months 

Che leg ilcers Were t the Varicose type ll SIX InStances 
cured by sympathect C1S10 t rratt P 
the sympathectomy c have been omitted but feel that it influ 
the quick healing and px ent result One syphilitic ulcer was re 
Che paintul tumps ’ per cent. ot ccess lf best to comb 
stump trimming 1f the mical, and if neuroma is suspecte 
the sciatic nerve just the poplit space and dissect out the dis 
bearing the neuro 

{ tr) 
{ 

Art at 
Pp 

1 
(J | 
11 t 

| ; 
\rt | ‘ 

Miscellai [ I I iterature the les Ol1S s.4] l | a indi 
for this operation art t innumerabl In this series a successful out 
come was obtained 1! cases, all of extreme interest ‘he patient 
cervical rib suffered f1 ittacks of cold, cyanotic fingers followed by 
gangrene and pain Sympathectomy effected complete relief of pai 
improvement in the circulatio One week late removed the cervical 
His fingers he iled and he Ss now pertectly well. n iriy seven years Si 
the operatior lhe case termed “Thermalgia” was most interesting, but 


be detailed In the papet he arthritis detormans patient was a phvsici 


bedridden with almost universal involvement of his joints, He suffere 
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from severe pain in the feet and had a chronic paronychia in several 
Sympathectomy was done one side and the relief was so great tl 
insisted upon having the operation done on the other sides. He ren 
free from pain and with healed toes until his death one year later 
bone case suffered from pains in the leg as a result of an old chi 
osteoperiostitis. Sympathectomy gave permanent relief. The fifth su 
ful case in this group had an eczema of the hands of long duratio1 


operation cured him and he remained cured up to the time of his 


from an cesophageal lesion about four years later. The trophic cont: 
occurred in a baseball player who ascribed them to the effect of his b 
shoes. There was an element of neurosis in this case but the oper 


resulted in normal feet and apparent cure after two years. 

In this brief review no attempt has been made to cover the subject 
pletely. The operation has given an impetus to the study of the sym] 
nervous system and for this one should be grateful to Leriche. Whethe1 
not the operation will stand the test of time is uncertain. Cervical 
lumbar ramisection are being advanced for Raynaud’s disease 
thrombo-angiitis obliterans. However, | believe that for the various ref: 
tory ulcers of the extremities, particularly those having trophic influet 
operation will prove useful and at any rate it is relatively harmless and « 
performed under local anesthesia. Certainly, some brilliant cures have be 
lect 


reCcTIOI 


obtained and many of the failures can be attributed to faulty se 


failure to remove the irritating lesion. 
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LUMBAR SYMPATHETIC GANGLIONECTOMY AND 


RAMISECTOMY FOR CONGENITAL IDIOPATHIC DILATATION 


OF THE COLON 


By E. Starr Jupp, M.D. 


AND 
\trrep W. Apson, M.D. (By Invitation 
or Rocuester, M1 


THe results obtain from lumbar ne ae’ ee 
sectomy ll the treatm« f two natient satiate thes ciiletalnnl 
dilatation of the col ; | cae 
colon, achal 1 of the rectum. and congenit ee Pi 
(Hirschsprung’s dis rs Sepasnlltitinsed tee Riesguln diet secien e 


ease Me; olon | me to mean a late hyperti hied colon re 


from some interteret with the normal peristaltic tunction, but 
indicate wii ( ( ( anical Oo r OL CO ce ‘ 
degrees ot eact tv ' proba ly require cditterent perative 
more accul ic lassi! ] Wil he nec SaTy 

J , +] ‘ + ] - 

Because \ he y in many cas ( demonstrating me 
obstruction, at the time the abdominal exploratio1 t 1S tair to assume 
he rdinatine mect , f 4] , $14 : nhinctear 1 ] ‘ 
the coordina f 1] ( 1 OT] at ectun and ; Wmnctrel Has De 

11 ‘ j ] 1 1 1 1 1 
turbed !: >: * : : and if similar results are accomplished by 
‘ +] lyin mrnathet: terr4991 ] , | | ‘4a 
ations on the lumbar athetic trunk a word or phrase should be cc 
to describe this group of patients 

\\ Lal: that natal on ae — ] P ] 

€ peley hla CO ( a mevacoion, and MeLvacoiol acquired 11 
we ' , , : 
ire, without obvious ni nical opstruction, are due t nyperactivity Ol 


sympathetic innervation of the rectum, since one is unable to demonstt1 


any mechanical block in the rectum or anus, and since there is a dual int 
vation ot the rectum at nus with parasympathetic and sympathetic fil 
lr} " * word ; ; ] + 19 . « ] a f 4 . , 

le motor impulses to the longitudinal muscle fibres of the rectum aré 


plied by the parasympathetic and the motor impulses to the circular mu 
Ol the rectul are supplied by the sympathetic, partially arising trom 


lumbar rami communi tes, passing down through the sympatheti 
the hypogastt and the pelvic plexuses. It is impossible to determine whet! 
this hyperactivity is due to an irritating lesion of the ganglia of the 


ganglionic or the pregat mic fibres, or is of central origin; in all prob 


Ivy it is of central ort 


EPOR] Oy} CAS 
CAsE | \ boy, ag months, w idmitted to the Section on Pediatri 
the Mayo Clinic, June 16, 10: At birth, he wel ' s. He was I 
led for three or ir da and was then placed Val is kinds of modified 
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[he mother said he had been more or less constipated from birth, with attacks 
rhoea every two or three weeks alternating with periods of freedom from diarrha 


admission he was underweight and undernourished. His weight was 6.8 ke 
was 07.5 cm. 

The child was pale, and the general musculature was poorly developed. TI 
men was a typical “pot bell 
the intestines were distended w 
and gas Neither the splee: 
liver could be palpated. H« 
teeth The cervical lymph-nod 
slightly enlarged Further 
tion into the history disclosed 
mother had noticed that the cl 
domen had been distended fro1 
but she had been unable to inter: 
sicians in the condition, even tl 
Was necessary to give enemas 
every day, besides liquid petrolatur 
cathartics in order to move the 

he child was placed In ft 
pital on torced feeding, p! 


sodium chloride solutior 


i 


ously and five drops of tinctur 
ladonna by rectum three tim 
Several bowel movements of cl 
ored fluid stools followed A tr 
sion of 120 cx ot blood wa 
June 22 \ consultant advised 
uation of the enemas and force: 
ing, believing that the child's 
did not warrant ileosigmoid 
that time, although he might bh 
to withstand ileostomy. Whet 
dismissed, at the end of thre 
he was considerably improved 
abdomen was smaller. Instruct 


given to the mother with 1 


feeding, medication, and bowel 
tion 

In October. 19026, the 1 t 
ported that the child was lk 
that his color was poor, and t 
mas failed to produce the cd 
sult. She was instructed to bri 
back to the clinic for further 
tion and treatment which she « 
27, 1927. She said that after tl 
turn home in July, 1926, the cl 
improved tor about two mont! 


feeding of reinforced milk and 





enemas daily. At the expiration of tl 


Fi I (Case IT) Left anterolateral ew of 


child, aged six years, with congenital idiopathic dila- time, difficulty with the bowels ag 
tation of the colon prior to bilateral lumbar sympathetic : mt 
ganglionectomy and ramisectomy. developed. In September, the local p 
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siclan Was obliged to remove an impaction, 1 Ll 

For a time, between the 1 nths of Februar nd Ma 192 ’ 

but in May, 1027, from two to three enemas wer 

bowel movement, when these, t proved futil 
' 


to remove the teces with an instrument 


fe ur or five 


three weeks previous to readmission 
Just prior to admission there appeared 
to be more distention trot is, and 
peristalt1 Waves were visibl t! roug! 
the abdominal wall. Enemas caused gas 
to escape but not stool The abdomen 
increased Iron 2.5 to 03 cn im cir 
cumference 

The child as Ve! 1 be tter 
nourished tha the f amissio1 
however, the abdomet! markedl 
enlarged, and peristalt ves wert 
visible Rectal examination was mad 
with ease and was negative contgeno 
erams showed dilatation of the descend 
ing colon and sigmoid lhe specifi 
gravity of the urine was 1.016; it was 
acid in reaction, sugar wa t present. 
but an occasional pus cell is tound 
The hemoglobin was 61 per t. Eryth 
rocytes numb red 3,040,006 cd the leu 
kocytes 8,500; the color index was 0.7 


A differential count showed lympho 


cytes 04.5 per cent., neutrop S 29.5 per 


cent., large morphonuclear lymphocytes 
6.5 per cent., transitional cells 1.5 per 
cent., eosinophils 2.5 per cent. and basi 


phils 1.5 per cent 


It was obvious that the cl ld was 


suffering from cougenital idiopathi 
dilatation of the colon, involving chiefly 
the sigmoid and the descending colon 
While he could be kept moderately, 


comfortable on active treatment in the 
form of feedings of reinforced 1 
the use of enemas ot oil, siologic 
sodium chloride, and soapsuds. the m« 


ment this stringent program was modi 





fed mechanical aid was ssary to 

effect evacuatior In view of this, the 

child was prepared for surgical treat 

ment. On June 7, 1927, one of us (Ad 

son) performed left lumbar mpatheti = ee 7 
ganglionectomy and ramisectomy [he second, third, and fourth lumbar ganelia wit 


the sympathetic chain were ret oved (the ganglia in one strip), all of the rami coming 
and from the ganglia were divided and the 


below the first lumbar 


sympathetic trunk with the ganglia from just 
ganglion to a point below the fourth lumbar ganglion rem: 


I 481 


] 
ved 











Fic. 3. 


be Ww el 


1 and 


involved 


2 


and 


Drawing « 


the 


rt 


tne color 


absenc e 


ot 





JUDD AND 


= 
made at the 
mechanical ol 


time ot 
truction 


482 


ADSON 


operation, 


in the rectum 


h | 
® i hectum 
j 


illustrating 


th 
Patient 


show 


wr 


CONGENITAL IDIOPATHIC D 


\ { { } } 
through a transperitoneal Adson approach.t Unilateral mpathetic gans ect 
performed because the le I vas of moderate degree and left ( 

Exploration ot the abdomen revealed a more le cla 1 1 
began from below, slight] ibove the juncture of the rectu ind sig d 
upper level of the true pel and extended upward, involvi e desce 
about three-fourths of the distal portion_of the transverse colo: ry 
flexure, the ascending col the cecum and the rectum were normal S 





to palpation; the distended 


histendec 


larger than normal; the | 


tudinal bands were obliterated by irregular striations, as is so often seen over the ent 

surface of the involved bowel palpation, the wall was found to be moderately thi 

ened, apparently a proport rease in all dilated and hypertrophied layers 

large bowel Qn manipul { this portion, a peristaltic wave would be initiated 

downward; the application of a hot spor vould produce a similar reaction and 

comparing the activity of t rmai port bowel wit it ot the diseased port 

it was obvious that the diseased portion w more active than was the normal he 
+ This operati was first performed March 19, 1925. It was discussed in a syn 

posium on ramisectomy bef 


re the American College of Surge 


n Surgical Clinics of North America, 
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in the autumn of 192 
and published later i 


1925, vol. v, pp. 777-780 
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sigmoid and the descending colon wer« 
and in the lumbar area, giving evidenc« 

The patient’s post-operative cours¢ 
morning of the second day to 103.6 


the third day, and again returned to n 


Fic. 5 Patient shown in Figures 1 and 
months after bilateral lumbar sympathetic gar 
tomy and ramuisectomy. 


+t 
it 


stated that the child’s general cond 


one to two normal stools daily, and thi 


it 


was necessary to administer only one soapsuds ene 


April 10,1928, reported that the child wi 
return for Rontgen-ray examination 
( II.—A_ child, 


November 7, 1927. The chief complaint 


4? 


ASE aged six years, 








nk 


ret 


rms 





ion had impré 
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irkedly adherent to the muscles in the 


iliac 
of some previous inflammatory reaction 
uneventful. 


was The temperature rose 
urned to normal in the evening, 


il 


rose 


to 1 


in the evening. From that 


rst da 


dismissal, on the twenty-f 


operation, the temperature ren 


normal. Fluids only wer 


the first few days, semi-solid 
fluids 
fourth days; 


were given on the thit 


he was then place 
The heal 


intention. 


regular diet. wound 
primary 

On the third day after ope 
with a 


mild enema was given, 


of flatus material 
f the fourth day Phe 


els had moved spontaneously b« 


and bowel 


morning o 


the enema was given. On the 


1 


the bowels moved spontaneous 


diately on insertion of the rectal 
ter, previous to administratiot 


The ( 


after expulsior 


soapsuds enema athete 


withdrawn and, 


formed stool, it was reinserted 
small enema was given, witl 
evacuation. Following this a sn 


retention enema was administer: 


for the purpose of lubricating t 


cous membrane and softening the 


preparatory to discontinuing th 


suds enemas Later, small qu 
of milk of magnesia were pres 
this to be continued after th 
dismissal from the clinic. I: 
dated July 1927, the moth 


that the child was having norma 


independent of enemas and lay 


The abdomen was distended and 


He had gai 


was passing freely. 


the continuation of the oil enema 
a time then gradually decreasing 


In a letter dated August &, the 


ved steadily, that he was passing 


during the two weeks prior to her rep 


\ letter 


ma and two oil enemas. 


was admitted to the Section on Pedia 


was enlargement of the abdomen and con 


184 


aL 


is doing nicely but was unable at that tin 


time unt 


t} 


weight and seemed “wonderful 
every way. We advised the disconti 
ance of soapsuds enemas, the adminis 
tration of milk of magnesia occasional 


try 


t 
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pation. The child had been a normal, full-term baby weighing eight po 
He was breast-ted for six months, had his first tooth at thirte. ' 
eighteen months, and talked at fifteen months He had been constipat 
for a week following delivery the bowels did not move From that tim 
six months of age he was given daily potions of castoria, olive oil. and ¢ 
he was six months of age, all measures had failed to bring about eva 
bowels for three days Che mothe r stated that the child had never had a 
movement, that the abdomen had been 

markedly distended since he was six 


months of age, and that fri uently he 
was taken to the hospital for special 
treatment Of purgation, massage, ene 
mas, and so forth, to empty the dis 


tended bowel The usual 


routine was 
continued at home in the intervals, with 
only partially good result There had 
always been much flatulenc: and vom 
iting occurred whenever the abdomen 


was distended Nocturnal ¢ iresis had 
not been present; diurnal enuresis had 


occurred daily 


On admission, (Figs. 1 d 2) the 
child’s height was 107 5 c1 is weight 
22.2 kg. (normal weight 18.6 kg.) : the 
pulse was 90 and the temperature 08.8 
The chest measured 57.5 cn circum 


ference, and the abdomen 68.7 cm.. but 


the mother stated that it mea ured 87.5 
cm. in circumterence when t consti 
pation Was Severe Phe child pp ired 
to be well devel ped, and airly well 
nourished. The outstanding feature i 


the examination was the markedly, dis 
tended abdomen. On palpati the dis 
tended cecum and transverse colon 
could be made out readily: peristalti 
waves were also visibl Neither the 
spleen nor the liver could ay palpated 


The lower border of the wall otf the 





chest had an outward flars Che ton 

: = ‘ ; Fic. ¢ Anterior view of patient shown in Figure 
sils were slightly enlarged and injected. 

and there was some mucus in the pharynx. A discharge from the right eye was due t 


dacryocystitis. The specific gravity of the urine was 1.030; it was acid in reaction, « 


tained a faint trace of albumin, but did not contain casts or cells. The hzmoglobi: 
was 00 per cent., the erythrocytes numbered 3,740,000, and the leukocytes 7,600; tl 


color index was 0.8 Rontgenograms of the rectum and sigmoid showed dilatati 


graded 4, and some distention in the transverse colon. 


Because of the persistent c nstipation and abdominal distention, medical treatment 


was carried out in an attempt to evacuate the sigmoid and colon thoroughly and, at th 


same time, to maintain a high calorie nonresiduc type of diet i 


1 preparation for som« 


form of surgical treatment Various consultants in the clinic offered suggestions wi 
reference to treatment fot pre-operative preparation and surgical intervention Ar 
enema was given from one to three times a day. together with occasional doses of cast 
oil and § minims of pituitrine every four hours. for two-day periods, and occasionally 


£85 








JUDD AND ADSON 


lypodermic injection ot atropine The diet consisted of soups, bouillons, brot 


tomato juice. A’ little later, after the abdomen had become somewhat reduced 
cream soups, gelatin, and butter were-added. The diet was reinforced at all tine 
candy and sugar and, just pré 
operation, s« raped beef was 


the diet. Since the megacolot 


case Was more extensive than 1 
bilateral lumbar sympatheti 
ectomy and ramisectomy wa 
and was performed on Deceml 
1927 (Adson) 

On opening the abdomet 
and 4) the dilatation and 
was found to extend upward 
rectosigmoid juncture It w 


marked opposite the middle « 


moid, and then tapered off t 

splenic flexure It involved tl 
verse colon, but not the hepa 
ascending colon, czecum or re¢ 
wall of the sigmoid was thre 


« 


thick as normal and t 


appeared to involve the ce! 


lar, and mucosal coats, e 
20 cm. trom the hepati 
hypertrophy disappeare¢ t 
ous explanation and _ the 
portion ot the col 

bands, adl esions or 


The initial involvement 


in the sign id. sprea 
descending colon, spk | 
to approximatel tw 
transverse colot The hepat 


f 
l 
s 
- 


the slightest manipulati 
or application of a spor 
hot physiologic sodium cl 
tion, violent perista 
oped The re Was Tri 
abnormal about the gar 
side, except possibly that 


lumbar sympathetic gat 





left side had more commu 


Fi 7.—Patient shown in Figure 5 f mont fter than 1s usual and that ther 
operatior 


to be two distinct rami exte 


the mesentery of the sigmoid, which had been reflected There appeared t 
enlargement of the second lumbar sympathetic ganglion on the right sid 
ramus was easily distinguishable on both sides, so that when the operatior 


a — 





COLTON 

pleted, all of 1 Se third. an 
sympathetic t1 s al the ; 
transvertebral rat ‘ 
to 10 cm. in diameter, and that of the transv: 
The normal rectum is al 
3.75 to 5 cl met 

Che post erative vas 7hT 
second days I temp VY 
from then until the t , nettentts ai. , 
small soapsuc C1 are ae , ' ' 
ored fluid. B | 
the child’s diet had be 
tablished t t it 


prior t the eT t1 
following t ( 
flatus and f 


expelled. On | : 





iormally { 
passed S I ] 
without dit 
dominal wor | 
mary intent t 
tient was d ( 
venty-! rt 
Che pat 
exami it April 0 
(Figs. 5, 6 
trast ft the S 
languid, « ect 14 
child previous t rat 
Was now vyviy\ t 1] 
nd very active 
pinkish s} 
quickly t ' ' | u , s shown g 
g ex 


He was not <¢ tipate , ; tra (N 


toxic and was | ne on ’ oo , . 
) : Ss fp vel vel Ss eacl day ae as 
on the examini! table vit nd wac will 
: was W t perate. He s 
ver a chair o1 dot d r | | 
a evi er I ihe abdomen meas 
5 cm. 1n circumference. y larger than that nf 4 jsyy 
f at « e average child of sj S 
there was less flabbiness of 1 in over tl hd bof aes 
. ‘ ibdomer ind the tone t ti ibd 
muscles had improved r man 2 De 
Margi I the rips nstea ; 1 
I ear ering in ¢ 
— , 5 : ‘ » 
thorax, flared outwar , 
‘ er pre Ire W e abdom« 
On percuss! tvmp f { asta it | | 1 | 
. ‘ if 7 at r auistinect t} ; 
: ‘ e transvers 
the descene me < ! Pens tals . ~ 1 1 
v( ( Lit ( ‘ r orresnp ; 


1 


portion of thx ree howel NT sseramevies ) 
to determine the status of + ——s ile ’ 
Ing colon ( Figs N y and : A Bite es 


sigmoid, nov Snel of ae 
1 1, now fill ( ne ¢ | as was 1! ted 11 Wad and ing le’ 








JUDD AND ADSON 


. | 7 4 = . 1 +} 
peristaltic waves traveled along the large bowel and, in passing, compressed the 
to a mere pencil-line for a distance of trom 10 to I5 cm. at a time On exat 


under the fluoroscope after five hour t was found that most of the barium 
t} ] 


expelled from the cacum, and the ascending and transverse colon into the di 


colon and sigmoid Twenty-four ifter the original barium enema, flu 


. ] | | | ] . \t 
examination and plates showed that all of the barium had been expelled exc 
small portion in the cecum and sigmoid 


Surgical Procedure.—The incision is made from the symphysis to ; 


< cm. above the umbilicus. between the abdominal recti muscles and 


os 


side of the umbilicu 
sheath of the rectu 
cle is subsequently 
on each side belo 
umbilicus and, on 
side, above the umbil 
facilitating closure 
anatomic lines 
abdomen is extr« 
flaccid, it may be 
able to make an < 
ping closure (C. | 
type) in the « 
leaves of the 
rectus fascia Bet 


peritoneum IS Opel 





patient is lowert¢ 
the horizontal DO 
a Trendelenburg 
thus insuring be 
posure of the luml 


pathetic ganglia. Althor 





a general explorati 
reveal other abd 
lesions, they are 
wel since operation. Rhythmical peristaltic waves were seen 
throughout the entire large bowe t tions, turbed at this time 
nd well marked haustra (April 
we do not want to 
the additional risk of contamination. The intestines are packed upwat 
done in performing hysterectomy. It is immaterial whether one appt 


the ganglia on the right or the left side first. Usually, the ganglia of 
right side are more difficult to approach because of the intravertebral v 
which run anteriorly and across the sympathetic trunk. It is more di! 
elevate the inferior vena cava than the abdominal aorta and the commot 
artery on the left. 

In exposing the left lumbar sympathetic chain, it is necessary to lo¢ 
and elevate the sigmoid and the lower portion of the descendir 
(Fig. 11). This is done by incising the peritoneum superior 
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lateral to the anterolatera 


the attachment of the lower portion of the descending colon When tl 


line of cleavage 1s once 
and retracted with the po 
line, exposing the retrope 


of the common iliac), the 


of the abdominal aorta, t 


/ 


muscle ), the psoas muscle, 


lumbar sympathetic gangliz 


bre, just mesial to the 
psoas muscle. The ureter 
on the left side is more 
easily retracted mesially 
than laterally. It is held 
gently together with the 
colonic mesentery, the 
upper end of the sigmoid, 
and the lower end of the 
descending colon, in a 
median-line position with 
a sponge soaked in physi 
ologic sodium hloride 
solution. The abdominal 
aorta 1s elevated and re 
tracted mesially by fin 
ger traction on a gauze 
sponge. It is held by an 
assistant Che sympa 
thetic ganglia, trunks, and 
rami are then dissected 
free by a wet cotton ball 
dissector held in thumb 
forceps. It is well to begin 
at one or the other end of 
is preferable to expose the 
and divide the sympatheti: 


the spinal nerves, the hyp 


OPATHIC DILATATION OF THE COLON 


| border of the upper portion of tl 
started, the large bowel can be elevate 

sterior wall of the peritoneum beyond the 
ritoneum, the ureter (as it crosses the bi 

left common iliac artery and vein, the lower « 
he genitocrural nerve (which perforates th 
the lumbar vertebrz, the lymph-nodes, and the 


1, trunk, and rami, which lie on the lumbar ver 





hours after examinatior Catharsis wa 


lministered just before the pl 


the lumbar sympathetic chain. On the left side, 


Ne SIWHNOW and 


fourth lumbar ganglion at the brim of the pelvis, 


trunk below it. All of the rami, including those t 


wastric plexuses, and the aortic plexuses, are thet 


divided. The dissection is then carried upward to include the third and second 


lumbar sympathetic ganglia. Maintaining the sympathetic trunk and thes 


three ganglia in continuity. 


divided above the SEY ond 
trunk are removed in toto 
tered is injury to a small i1 


ing the lateral dissection 


the sympathetic trunk and the white ramus ar 


lumbar ganglion. ‘The ganglia and the sympatheti 


The only disturbing feature which may be encout 


itervertebral vessel or to the peritoneal vessels dur 


\ll of these vessels are small, of no consequence, 
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and may be ligated. If difficulty is encountered in the ligation of an intraver 
tebral vessel, a silver clip may be used. Undue traction should not be exert 
on any of the tissues handled, especially the mesentery leading to the sign 
and colon, so as to avoid the possibility of rupture or thrombosis of arteri 
or branches of arteries supplying the large bowel. 

The approach to the lumbar sympathetic ganglia on the right is sin 
to that on the left, except that the peritoneal incision 1s made just latet 
the right lateral border of the abdominal vena cava (Figs, 12 and 13), an 
carried downward over the right common iliac vein into the true pel 
\ upward and mesi: 
~~ along the root of the: 
entery of the small int 
\ \ / tine, partially across 
ae vena cava for a dist 
of 15 cm. from the 
of the pelvis, and 
ward into the pelvis 
a distance of 7.5 cm. | 
cecum, the smal] 
tine, and the uretet 


retracted outward 


/ 

/ upward. The vena 
is retracted mesially, 
the common ihac v« 


downward and mes! 


Several small veins 





above the brim of the pe 
vis on the right sid 


Py 1 Mobilization of the sigmoid and descending colon to be encountered in the p 
expose the left lumbar sympathetic trunks, gat im 


snares terior wall of the pet 
neum, which can be divided and ligated. The further exposure and 
removal of the lumbar sympathetic ganglia and division of all of the 

and the sympathetic trunk are similar to the procedures employed on the left 
ht ey 


usually lies underneath the intravertebral vein and not superficial thereto 


side. However, the fourth lumbar sympathetic ganglion on the rig 
it does on the left side. 

The closure consists in accurate apposition of both retroperitoneal 
sions to prevent retroperitoneal hernia, and accurate closure of the abdomit 
wall to prevent post-operative hernia. 

Post-operative Care.—These patients do not require any special post 
operative care. However, not knowing what to expect, we were extremel 
cautious in the post-operative care in our two cases. Enemas of soapsud 
physiologic sodium chloride solution and oil as well as laxative were pr 
scribed for the first patient for two months and then an oil enema occa 


490 








CONGENITAL IDIOPATHIC DILATATION OF THI COLON 


sionally. Enemas of soapsuds, physiologic sodium chloride 

were prescribed for the second patient for three weeks. and 

daily for two months, then intermittently for from four to five 1 
Although the distention may recede somewhat slowly and the ton: 

abdominal! wall may be moderately slow in returning to normal. if 1S 

from the study ot the two cases reported, that both are taking place 

tl 


ever, on account of the hypertrophy, the colon probably will never retu 


normal size 
Pathol The pathologic process is confined, usually, to the color 
one-third of the cases , 
it involves the sigmo 
flexure only. Terry re | 
ported a case in whicl 


ileosigmoidostomy had 





been pel formed, witt } 
subsequent « evelopm nt } 

of mega-ileum, hater ) \ 

would suggest strongly . NS 

that a similar etiologi S 

4 1 1 S + 

factor probably pro S = 
duced both the meg | I 
colon and the mega Q 

ileum. Fraser reported | 

three cases of meg 

ileum in childret 

result of a | atholo 

lesion at the ileoczca ' 

sphincter. It is apy 

ent that in the milder M ft scum and o 


cases, the dilatation at 


hypertrophy aTe confined to the sigmoid, but.as the re¢ tal block becomes mi 
pronounced, the proc ss appears to ¢ xtend proximally and to include the 
descending colon, the transverse colon, and the ascending colon, It rarel 


involves the caecum or the lower end of the rectum. The transition from 
abnormally dilated portion to a normal portion is usually gradual, but may 
abrupt. Rarely is there any evidence of mechanical obstruction or of pro 
nounced sphincters at either end of the dilatation in the so-called idiopathi 
type. In mechanical obstruction with resultant megacolon the block cat 
demonstrated distal to the dilatation. The dilatation and hypertrophy, appat 
ently, are compensatory changes that develop in an attempt to remove th 
fecal content of the sigmoid, he dimensions of the dilated portion vary 
according to the degree of obstruction whether of neurogenic or mechani 
origin and have been known to reach [5 to 20 cm. in diameter.” * ** In Pea 
cock’s case the colon contained 16 litres of fecal material. The walls of the 


involved portion of the colon are apparently proportionately hypertrophie« 
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he 4 lumbar a Eebre 








Fic. 13.—Post-periconeal incision exposing the second, third and fourth lumbar sympathetic ganglia, 
sympathetic trunk, and rami. 
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The serous coat is usually roughened. and tf] 


erated, thus giving evidence of peritonitis as the 


4 


sure. | 
thickened. [he lymph-vessels and blood-vessels are increase: 
with an increase also he size and number of the lvmph-nod, 
observed that the mu Is plemented. and it 1 ; ow patch 
or scars 


and trauma trom impacted feces he Auerbacl inglia do not 


particular change; 11 thing, the cells are in clumps whicl 
larger than normal 

54 nploms The mptoms of meg olor } chara teristi sul 
TI ssial’ Sentieres. ase’ eleteente cane a 
abdomen l1 typi eo these Symptom Lppeal cl ring the first 
weeks of life and pet t with brief periods of improvement througho 
In some ¢ ses prono ELI OEM Tym se oe | 


or adult life and in rare cases they are not manifest until late it 


{ f 
most striking featur the extraordinary it trequency ot the "( 
ments in th SEM tol ite obstru It is not u 
for fro hree to er to ¢ pse without vel movement 
few cases three 1 f d to |} e « pst ( er evacu oO 
the case re} é by ( () rilv bowe vements are in ’ 
eTeal difficul I se () 7 11¢ ( | TICS 1 \ he + el 
produci ( é r ro ssated { , 
odorous Cs I M uni ring detecatiot1 Ss | 
or vomiting idd | lled attention to the fact that dailv liquid stools 
pass and yet teces retaine \bdominal distention may be present 
to such degree as to tertere with delivery. as in cases reported by H 
and de Richmond () rily the distention appears within the first 
days or weeks of life from the accumulation in the colon of feces 
and it waries indirect with the activity of the bowels. It may be u 
and general or locali corresponding to the position or content o 
affected portion of the bows Correspondingly movable dulness and 1 
pany may be elicite 

secondary symptor1 nd signs which are ofte ssociated may incl 
dyspnea, cardiac embar1 ment, wide costal angle, thin abdominal wall, di 
tasis recti, distention of superficial abdominal vessels displacements of thor 
cic viscera, her las, au e borborygmus, cedema of the ¢ <tremities, toxic 
and impaired nutriti 

Treatn } fF discu Ing the veneral treatment of megacolon we « ( 
from Judd and Thom 

“There seems to be no successful prophylaxis against megacolon altho 
progress may he check by early 1dicious tre ment In additi 
the fact that L practi ure mav be obt une ew cases bv me S 


medical treatment, it is of distinct value at certain sta ot the di 
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and also in the preparation of patients for operation. In very young in{ 

or in undernourished subjects operative procedures are not well borne 

dietary and hygienic measures must be relied on. As pointed out by Ran 
before any surgical procedures are applied directly to the colon, prelimi 
emptying of the bowel is of paramount importance. 

“If patients are undernourished, the establishment of hygienic measur 
is desirable. The diet should be nutritious and easily tolerated. For thes: 
requirements, carbohydrates and foods with adequate vitamine content 
desirable. In some cases, however, increased formation of gas is noted 


lowing diets rich in carbohydrate. Certain authors advise restriction of 


mal protein as prophylaxis against intestinal intoxication. Lactic acid 

is often of distinct value. ©n the other hand, a diet high in residue may b 
found to promote peristalsis. (Gefore operation, however, a diet low 
residue is required. Physical measures such as exercise, massage, the weari 
of an abdominal support, electricity, enemas, the use of the rectal tube 
rectal instillations of oil are all of value. The drugs which may be of 
include mineral oil, laxatives, tonics, including arsenic and iron, dilute hyd 
chloric acid, cod-liver oil, and the physiologic drugs as atropine, pituitrin 
and thyroxin. 

“The indications for surgical treatment are given by Terry as the presence 
of definite obstruction and the failure of medical treatment. According 
Rankin, the selection of a surgical procedure is determined by the chronicit 
of the condition and the presence or absence of superimposed acute obstru 
tion. In the presence of acute obstruction, drainage is indicated, and may b 
accomplished by ileostomy, czecostomy or colostomy, removal of the obstru 
tion being a secondary consideration. In cases of chronic obstruction remo\ 
of the obstruction by appropriate means is indicated. In a few of the so-call 
spasmodic cases or cases of partial obstruction, dilatation or division of th 
sphincters or a stricture, if present, has given apparent good results. In th 
idiopathic type of cases many procedures have been employed. Among th 
earlier palliative measures used were intestinal puncture, colotomy, colopexy 
coloplasty and plication of the colon which did not afford definite result 
Enterostomy, appendicostomy and colostomy are of distinct aid in emer 
gency drainage, preliminary to resection, or for the purpose of through-a1 
through irrigation of the affected bowel. Of the more radical procedures 
Mirizzi recommends total colectomy on the basis of recurrence in 25 per cent 
of his cases. Exclusion of the colon by ileosigmoidostomy is strongly adv 
cated by certain observers. But this procedure alone does not prevent rea 
cumulation of feces in the excluded loop. To overcome this objectior 
Sistrunk recommends section of the sigmoid above the anastomosis and util 
ization of the proximal stump for colostomy with colectomy being performe: 
later if desirable. Rankin recommends exteriorization by the Mikulicz method 
when possible, but otherwise prefers the intraperitoneal resection using th 
aseptic basting stitch method of Kerr.” 

Analysis of the Sixty-five Cases—Judd and Thompson have reviewed 
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sixty five cases of megacolon seen at the Mayo ( nic betwee janu 
1908 and January 1, 1928. Of this number eight were the so-call Seu 


megacolon or secondary type and htty seven wert idiopathi JI 


genital anomalies were issociated In nine ot the cases How: Vel 


A 


the fifty-seven cases of megacolon had conge 


} T 


or lower portion of the rectum, While this deformity may have bee 


1 


in the production of the condition, the megacolon persisted after the dei 
ity was corrected l‘orty-two of the fifty-seven typical Cases of mes 
occurred in male S, al htteen in temales 

Infrequency of bowel movements was stressed in thirteen of the f{ 
seven Cases In twee lve 1e@Se, the period between bowel movements fr need 
from five to seventy-two days. One patient, a girl aged twenty-one, stat 
that she had gone as long as nine months without de fecating but that o1 
narily movement of the bowels occurred every one to three months. 

in twenty-seven of the fifty-seven cases of idiopathic megacolon med 


treatment was given In thirty surgical treatment was viven. Sixteen « 
the twenty-seven patients who had been treated medically were traced | 
teen of the sixteen had improved and three had subse juently died. 


Several types of surgical procedure were employed in the thirty cases 


which operation Was pertormed In sevell Cases appendicostomy OT Ce#cos 


tomy was performed to facilitate through-and-through irrigation of the col 

Of five of these patients whose follow-up records are complete, one is cur 

several years after closure of the appendicostomy opening, one improved after 
irrigations, one died trom intoxication following operation and two died 

periods of several month alter Operation trom unknown causes. Short 
circuiting procedures were employed in six cases; this included ileostomy i1 
one case and ileosigmoidostomy with exclusion of the affected colon in five 
cases. The records were complete ol five ot these patients. Two were cured 
eight and thirteen years after operation; one was improved, and two had 
died from post-operative complications, In fourteen cases, radical resectiot 


of the affected colon was performed. Complete records were obtainable it 


thirteen. Eight patients were cured six to eighteen years post-operatively ; 
one had not improved, and four died post-operatively lhe Mikulicz oper 


ation was employed in eight cases, total colectomy in three, and anterior pat 
tial resection in three. In one of the earliest cases fecal impaction was broke 
up intraperitoneally and this procedure was tollowed by improvement lt 
our two cases lumbar sympathetic ganglionectomy and ramisectomy was pet 
formed with entirely satisfactory results. 

To summarize the results of surgical treatment in the twenty-six cases 
in which the records were complete, thirteen (50 per cent. of the patients ) 
were cured, three (11.5 per cent.) were improved and a like number wer 
not improved. In other words, O1.5 per cent. of the twenty-six patients wer 
cured or improved, and 36.5 per cent. had died or were unimproved. From 
this analysis it would appear that while surgery of the colon offers some pros 
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pect of a cure of megacolon, nevertheless, it is attended by a great hazai 
any treatment that offers a chance of relieving the condition with less 
certainly justified. 

SUMMARY 

In view of the diversity of opinions concerning the etiologic facto1 
treatment of megacolon, we have been stimulated to follow the sugg: 
in Wade and Royle’s original article, and by a personal report from \ 
to Alvarez of our staff. Wade reported four additional cases of mega 
in which he had operated. In two of these the results were as satistfa 
as the one reported by Wade and Royle. In the other two the results wet 
unsatisfactory. Wade commented on the operation and stated that thes 
extremely difficult cases to treat and that there was some uncertaint 
the c ympleteness of the operation. 

In searching for an explanation of the results obtained in the two « 
reported here it is found that many men have attributed congenital 
pathic megacolon to a neuropathic cause suggesting a disturbance in tl 
coordinating mechanism of the rectosigmoid sphincter, or a disturbance 
the anal sphineter: According to Frase: and Hurst, failure to relax is t 
chief factor. According to Royle and Hunter, a postural tone has be 
superimposed on the rectal mechanism which has disturbed the coordinat 
mechanism. The latter view had previously been suggested by Gask« 
and Sherrington. 

Cunningham, in his text-book on anatomy, stated: “The pelvic 
the sympathetic trunk, like the cervical and lower abdominal portions of 
system, receives no white rami communicantes from the spinal nerves 
visceral branches (pelvic splanchnic) of the third sacral nerve, and usu 


t 


also, the second or fourth sacral nerve, enter the pelvic plexus without 


directly connected with the sympathetic trunk. These nerves, howevet 
to be regarded as homologous with the white rami communicantes of th 
thoracicolumbar nerves (abdominal splanchnic). They convey to the pel 


viscera (1) motor and inhibitory fibres for rectum, uterus, and bladdet 
vasodilator fibres for the genital organs, and (3) secretory fibres for 
prostate gland. 

“This portion of the sympathetic trunk is placed on the pelvic surface « 
the sacrum, medial to the anterior sacral foramina. It is connected abov 
a cord with the abdominal portion of the sympathetic, and below it ends ir 


plexiform union over the coccyx with the trunk of the other side, the tw 


being frequently connected by the ganglion impar or coccygeal ganglion. Th 
number of ganglia is variable; there are commonly four. They are of sm 


size, gradually diminishing from above downward. 

“Central communicating branches arise irregularly in the form of gra 
rami communicantes from thé sacral ganglia, which join the anterior rami 01 
the sacral and coccygeal nerves. 


“Peripheral Branches of Distribution.—1. Visceral branches of small siz 


arise ft om 
plexus. 2 


Ssacrulll, al 


from the ce 
inferior m« 


correspond! 


nerves (tro 
to the long 
fibres Ff 
fibres (de rl 
ref] 
tl 
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EFFECT OF SYMPATHECTOMY UPON THE PAIN OF ORGANI 
DISEASE OF ARTERIES OF THE LOWER LIMBS AND 
FOR OBSCURE ABDOMINAL PAIN 
By Epwarp ARcHIBALD, M.D. 


OF MONTREAL, CANADA 


ROPOSE to discuss first the question of pain and the probable pat 
I i | 


of pain impulses, in the lower limb, as found in cases of organic disease of 
arteries, viz., arteriosclerosis leading to senile gangrene, and thrombo-angiitis 


obliterans leading to pre-senile gangrene, with particular reference to t 


operations directed against the sympathetic nerve paths; secondly, to consid 


the possibility of relieving obscure abdominal pain, untouched by prey 
abdominal operations of the ordinary kind, by a ramisectomy in the 
dorsal region, aS CafrTrie | ul by von (vaza ] IQ23 | eave aside enTire 
efferent or motor side of the sympathetic system; and also the sensor 


in its applications to supra-diaphragmatic pain, in particular the forn 

angina pector! 
It may be well to begin with a very brief summary of the anatomy ot the 

sympathetic system, and its connections with the cerebro-spinal system. 


The ganglionated cord, as a sort of centre, receives sensory sympatheti 


fibres direct from the visceral and the vascular plexuses at the periphery ly 
the case of the vascular plexus, it receives them (a) directly from the 1 
trunks, the femoral and iliac arteries, and (b) indirectly. from the spit 
nerves, sciatic, crural, etc., the original sympathetic fibres leaving the arteri 
walls at various levels to join the spinal nerves, and ultimately leaving the 


spinal nerves, presumably in the gray rami communicantes, to join it in 


lower or lumbar ganglia. On the motor side, it sends out through the 


rami vasoconstrictor, o1 viscero-moto! hbres Into the spinal nerves 


] 


cent, and also, pretty certainly, directly al | 


y along the main arteries and to the 
visceral walls (he visceral sensory and motor fibres probably travel also 
along vessels, at least in that portion which adjoins the gut. Now, as regards 


the further course of sensory fibres from the ganglionated cord into the 


spinal cord, it has been fairly well demonstrated that the majority of these 
run in the white rami and through the anterior or dorsal roots (Lehmann, 
Foerster), although probably some still travel through the posterior roots 
either relaying or not in the posterior root ganglia. 


~ ~ 


Their further course in the cord on the road to the higher perceptiv 
centres, chiefly the optic thalamus, is very imperfectly known; but at any 
rate the path is probably not in the antero-lateral columns, which conve 
the impulses of pain, heat, and cold, coming up by the cerebro spinal nerves 
These last, by the way, do not all cross, but run up on both sides of the cord 
The path of the sympathetic fibres in the extremities is believed to be cot 
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fined to the two routes mentioned. Sensory nerve endings have been 

strated by Woollard on the arterial walls. From this point of origin th 
mostly, after a length of course which is unknown, leave the arteries a1 
the neighboring spinal nerve; but it is fairly certain that others stick 
artery, and run their whole course along it, right up to some point 
lumbar region where they leave to go direct into the lumbar gang! 
cord. This last assertion, one should add, has been stoutly denied by sor 
particular Wiedhopf and Dennig, but in my judgment, the evidence 

afforded by Friedrich and by Abrashonow is too strong to admit doubt 

sympathetic sensory supply to the limbs is undoubtedly dual. Let u 
pass to the clinical side. 


The earlier operations of Leriche, whose name is rightly associated 


the procedure of periarterial, or, as he himself suggests, more corr 


arterial, sympathectomy (inasmuch as it differs essentially from Jab 
operation) were designed to influence the nutrition of the limb by me 


the marked and lasting hyperemia, which followed a preliminary sp: 


the artery; and this especially for the cure of intractable ulcers. But 


1 


accessory observation was soon made that in many cases the pain, whi 
frequently accompanies conditions of imperfect circulation in the feet 
legs, was immediately or very shortly relieved. Leriche considered, a1 

| believe, considers, that the relief of pain was due to restoration of suft 
circulation. Consequently, the operation of periarterial sympathector 
quickly and widely adopted for the type of case which we are discu 
namely, the loss of Lor x1 circulation in the feet in cases of arterioscleros! 
of Buerger’s disease, in the hope of killing two birds with one stone, 

ing the circulation and relieving the pain. 

At this point may | be allowed a short digression to discuss the « 
cause of the pain in these conditions. Arteries are sensitive. W« 
clinically and experimentally. ‘They are sensitive to direct trauma, to 
mation, and it can hardly be doubted that they are sensitive to chang 
their own blood supply, that is a lessening of blood supply to their ow: 
as to neighboring tissues. The essence thereof probably lies in a distur] 
of the acid-base equilibrium through imperfect oxidation of the cell 
stituting the nerve endings (Payr). Clinically, anyone who follows 


fully those cases of Buerger’s disease and of arteriosclerosis which show 


foot the signs of imperfect circulation must be struck by the parallel 
between these signs and the degree of pain. While the circulation is retur: 


ing in frozen members, and as long as it is imperfect, pain is sever 


patient of Briining’s in whom a periarterial sympathectomy in the pregat 


ous stage had relieved pain, this recurred as the circulation failed further, a1 


was relieved by an injection of the sciatic nerve. And in my own cases 


sequence of events has confirmed me in this view. 

Nevertheless, this is not all. Circulation may not be improved 
pain may be stopped by a sympathectomy, as is shown in the 
ing instance. 
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tomy may strike in at a point which does not happen to catch the part 
sympathetic fibres concerned. The fibres may go off to the spinal 
below, or come in to the artery above the usual site of a sympathec tol 
the lower part of Scarpa’s triangle. The variations are sufficient to ex] 
many failures. 

Finally, the persistence of pain is sometimes due apparently to the ad\ 
of gangrene, involving new territories and irritating a fresh group of 
thetic nerve endings. This may occur immediately, or only after a peri 
temporary relief from pain. 

Or again the pain in one spot, as in the toe, may persist, while 
the metatarsal region, or the heel, or the calf, coincidently present, m 
appear. Such a sequence suggests strongly the existence of more that 


sensory path, indeed of many paths, and agrees with the conception of 


irregular segmental distribution. The task of working out these pat! 
be a difficult one; but it can perhaps be solved by a much more tl 
clinical investigation and history, along the lines laid down by Sir J 


Mackenzie, than has been the custom in the past; perhaps also experiment 
with the help of Adrian’s method of recording pain sensations 1n 
However this may be (we come back to the practical problem) in view 
the fact that in well over half the cases a periarterial sympathectomy 
relieve pain. We must ask ourselves whether or not, it is worth whil 

that operation at all? In cases in which gangrene is not present but 
threatening, it is obviously worth while, because in some the circulatio1 
still be improved, pain relieved, and gangrene staved off (as in thre 
series of ten). But when gangrene is already present, why do it? If 
grene persists the patient must come to amputation, and that usually relie\ 
pain with certainty. Why not, therefore, amputate and be done with it? 
answer, I take it, is that nobody wants his leg amputated as long as he « 
avoid it. If the gangrene is limited to part of one or more toes, and is d 
the patient is far more concerned over his pain than over his blacl 
Relieve him of his pain, and he will disregard the toe, and may even go 

his business and allow nature to amputate the toe when it will. As a 

of fact, the element of pain dominates the situation much more than does tl 


gangrene, which is so often over long periods of time quite limited in extent 


nrter, 


Moreover, time that is free of suffering is time gained,—a precious 
during which collateral circulation may gradually develop, and either rei 
amputation unnecessary, or allow amputation at a low level. Many ai 
tions in Buerger’s disease have been done at the knee, because of the patient’ 
refusal to endure any longer his agony. My attitude therefore is that 
minor surgical procedure, such as periarterial sympathectomy, which cai 

a reasonable chance of relieving pain, deserves a trial in all cases of limit 
and stationary gangrene. But when this operation fails to relieve pain, w 
is one then to do? In the past, amputation at the knee has been very tr 
quently done, since it nearly always cures both pain and gangrene. And 
the case of arteriosclerotic gangrene in elderly patients, where the onset 
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of the relief of pain, seven were of the Buerger type, and three of the art 


sclerotic type. Of the seven, two were cured of the pain and also of ul 


tion and slight gangrene of the big toe, the cures dating from two at 


years to Six months ago. (ne was improved greatly : he had no ulcer 


Four were failures. Of these three came shortly to amputation at th 
for advancing gangrene, pain not having been relieved, or as in on 
relieved only for a few days. The fourth was the one whose history is 


1 
| 
' 


above, whose pain was finally relieved by alcohol injection of the sciati 


ultimate result in this last is yet to be seen. 


In three of the seven the Leriche phenomenon of constriction was see! 


it was not followed by dilatation of the peripheral vessels; yet one ot 
went on to cure of the ulcer and relief of pain. The other two « 
amputation. All cases amputated have been relieved of pain. Of the 


1 


arteriosclerotic cases, of which one was also diabetic, the history of tl 


has already been related. Violent pain arising in the stump after amput 


at the knee, was cured by a femoral sympathectomy. In the second 
diabetic case, a popliteal sympathectomy was tried. Part of the 
was gangrenous. Pain was not relieved, and after a week, amputat 


the knee was done. In the third case, there was only threatening g: 


ak 


the big toe, but the pain was excruciating. It was nearly always initi 


a coarse jerky trembling of the leg below the knee. he femoral, popl 


and the two foot arteries could all be felt pulsating. A sympathecton 


first done on the posterior tibial and the dorsalis pedis, both of whicl 


found atheromatous. There resulted no relief from pain, nor any imp 


1 


ment in the circulation. Five days later, the femoral adventitia was rem 


The artery looked normal. No Leriche phenomenon was observed 
operation. For two days he was somewhat relieved; the vise-lik 


of the pain was much less. But after four days he was suffering 


as ever. He insisted on going out, and would not accept an inje 


the sciatic. 


In three of the cases, the anterior crural nerve was injected with novo 


at the time of the sympathectomy, but without relief. The sciatic 
would appear to be the only one concerned in pain arising in the foot. 

It remains to mention the possibility of attacking the sympatheti 
up than the femoral artery. Upon a priori grounds, if the pain is of 


thetic origin, and if all sympathetic fibres, whether in the limb they 


1 


( 


along the arterial wall or in the spinal nerves, still meet at a common ju 


in the lumbar ganglionated cord, an attack upon this common meetit 
ought to catch all sympathetic pain impulses from the lower extremit 


might be expected to relieve pain regularly. And as a matter of fact 


reports from Adson’s service in the Mayo Clinic five cases of thrombo 
obliterans operated on by a bilateral lumbar sympathetic ganglionecto1 
perivascular neurectomy of the common iliac arteries. In all ther 
,) 
i 


“trophic ulcers” and pain was excessive. “Re 


| ief from pain was co! 


in all the patients and has persisted to date,” (periods of thre 








wsually tee 
Sucl l 
‘edure 


toward t 
wher 
neantine 
sym thect 
ovel 1 Sité 
acter of the 
OHO per Ce 
cceptil I 


. 11 

\ these ] 

tnoe at 

S| *t \ 
, 

very Write 


Accor 


coming fr 


application 


chri mic abd ) 


Von (aa 


nized \ Ol 








EDWARD ARCHIBALD 


we are all only too familiar, in whom chronic abdominal pain bri 
patient to the operating table time after time for various abdominal 
tions, each one of which in turn fails to afford relief. He was « 

that many of these patients show the stigmata of a general psycl 
vasomotor irritability. For instance one sees in them dermographia 

formation upon slight skin irritation. This is clearly an effect of irrit 
in the musculature of the superficial blood-vessels. He argues that 

condition may be present in the involuntary muscle of the abdominal! 
or perhaps in the vessels supplying those organs. Thus, in the stomac! 
patients are apt to suffer from hypersecretion and hypermotility, a1 
times from erosions of the mucosa and petechial hemorrhages. In tl 
it is called mucous colitis. They are often the victims of repeat 


abdominal operations at which no explanation of the pain can be 


in organic changes. In succession the appendix is removed, ot 
resected; then the gall-bladder excised, and finally, perhaps, a colop 
done in order to support a supposedly mobile cecum. Usual 
recurs after each operation, except in a few instances, in which, as 


believes, the sympathetic fibres supplying these organs may well 


stripped and torn, thus incidentally interrupting the sensory pat! 
this system of nerves. The condition he considers as one of intr: 
vasomotor and enteromotor neurosis, in which segments of the v 
nervous system, and especially the segments to which the afferent 
paths running in the rami communicantes belong, are in a conditiot 
rotic dysfunction. The condition he thinks is one of “irritative we 
of the vegetative nervous system, and often due to psychic traun 
found it apt to occur in people of asthenic type or in the adiposé 
the pain was due to neurotic cramp of vessels or of muscles, h 
it impossible to determine 

Upon the basis of this theory it seemed obvious that one might b 
in an attempt to interrupt directly the path of such pain impulses by 
the rami communicantes through which the afferent or sensory nerv: 
sympathetic had to run in order to reach the cord and thence reac] 
mate pain perceiving station in the brain. 

It was, however, clearly important to make an exact topical 
of the pain and of the rami through which such pain impulses 
and von Gaza in this respect acted upon the knowledge afforded by 
and Lawen. Kappis, by means of section of the cord at various level 


Lawen, by means of paravertebral anzsthesia with novocaine, | 


able to fix approximately the levels of the segmental sympathetic im 
of the viscera. The practical method was that of Lawen, which cor 
an injection of 10 c.cm. of 2 per cent. novocaine into the intercost 
just outside the lateral vertebral foramina, at various levels, the nov 
diffusing through into the rami and posterior root ganglia; so that th 

a gall-bladder inflammation, or of a kidney lesion, or of a stomacl 

according to the segmental level, might be relieved in this way fot 


506 




















ED 


None of these measures relieved | 
rasthenic. Finally she came und 
l 


eleventh and twelfth dorsal nervy 


after establishing her segmental 


extraordinarily grateful 


The second case was the unt 
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ler pail She was generally regarded as a 


er the care of Doctor Scrimger in my serv! 
evel of pain by Lawen’s method, cut the ran 


es since when she has been entirely reli 


rtunate one opt rated on by myself She 


to suffer from right-sided abdominal pain in the loWer quadrant in 1923, aci 


by constipation and nausea, and by frequency of urination. In 


operated on under the diagnosis of 
an extensive colopexy done. Thx 
were found normal, except for app« 
ber, she came under my care, and 
ing the pleura as already describe« 
after operation passed through a 


which I interpret as being due to 


\pril, 1925, she 
chronic appendicitis. The appendix was ret 
pain was unrelieved. At this operation, all t 
ndiceal adhesions and a parieto-colic band. I 


on December 26 I cut the rami of D 10 and 
1. It is worthy of note that Doctor Scrimger 
week or ten days of great pain in the bacl 


irritation of the cut central ends of the rar 


relief came. One finds the same thing, moreover, in those cases of femoral 


tomy which ultimately are relieved 

n the tenth day, she sat up in bed 
now well of her pain, that she fe 
uddenly, as related. 

The third patient was operat« 
was twenty-nine. She was admitt 
ad had abdominal pain. In 191 
In 1920, there was a history of s 
‘drained,” and “healed up.” ti 
xtensive colopexy was done on t 


v in the distribution of the elevet 


The same was now true of this second pati 


d declared to a neighbor that she believed 


It better than for years. In the afternoor 
d on in the same way by Doctor Scrimger 
ed on November 14, 1927. For nearly te 


the appendix and the right ovary had beet 


ye kidney lesion “the kidney was infected 
923, the abdomen was ope ned tor adhesions 
ie right side. As pain was not relieved, and 


th and twelfth intercostal nerves, these wer 


posteriorly near the angle of the ribs. Pain persisted. Finally, in June, 1927 


admitted to Doctor Scrimger’s servic: 


ing to Lawen; but postponed oper 


caused vomiting, and for two wee 


to the taking of food. The kidney 


ind ovary were out of the way, 
lifted and fixed. Remained undot 
old story and separate adhesions tl 


was there from the beginning? D: 


dorsal eight to eleven The patie 


pain left her for good 


Patients of this class have | 


neurasthenic or psychoneurotic, 


nd he made a preliminary investigatior 


ation The pain then grew constant, prevent 


ks she refused food, although the pain had 


nd gall-bladder were proved normal; the 


als the intercostal nerves; the right color 


ibtedly peritoneal adhesions! Should one rey 
at had been caused only by operations fot 
ctor Scrimger thought not. He did a ramis« 


t continued to suffer for several days 


ong been set down in the clinical mind 


and one must still admit presumably the 


rectness of this view for a certain proportion of them. Yet it is cleat 


these reports that this field is worthy of exploration, and one may 
that with augmented experience it will become possible to select cases 


for the operation, with reasonable accuracy. 


We must go back to a deeper study of the anatomy and physiology 


sympathetic system on its sensory or afferent side, and, clinically, to 


exhaustive investigation of the symptom of pain in all its modalities. 
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DISCUSSION OF PAPERS RELATING TO THE SURGERY Ol 


THE SYMPATHETIC NERVOUS SYSTEM 


Dr. Watton Martin, New York City, referred to a case reported 


paper which he thought has some bearing on Doctor Crile’s paper \ 


about two months old, was given by mistake a large dose of pituitary ext 
\ few hours after the administration of the drug a curious spasm 
vessels of the extremities occurred. The feet and the fingers of both | 
were involved rather irregularly, turning blue-black before the death 
child. That is, there was a condition of spasm of the vessels produc 
administration of the extract of the pituitary gland, such as we are 
tomed to think of as associated with the over-activity of the suprarenal 
It emphasizes the extraordinary difficulty of putting a correct valu 
secretions from the internal glands. We know so little about them 
hardly furnishes a sound basis for surgical treatment. 

Dr. ALEXANDER PRIMROSE, Toronto, Canada, said that while 
the beneficial results of periarterial sympathectomy in certain of thes 
of failing circulation in the extremities, one may inquire as to whether 
similar results may be obtained by other means. His experience 
case of intermittent claudication leads him to believe that such is true 

Some little time ago the observation was made that the periphe: 
tion would be improved by the use of diathermy (vide Gill and Moss, | 
October 29, 1927). Similarly the peripheral circulation is said to have 
improved by the use of high voltage X-ray treatment over the regio1 
conus medullaris of the spinal cord. Improvement in the following 
these methods of treatment was so marked that he desired to put it on re 

W. H. P., age sixty-seven, male, for three years had noticed a progré 
weakness, with aching pain in his legs. The distress was at fit 
noticeable in the right calf than in the left. When first seen by the 
three years after the onset of his trouble he was able to walk fairly lo 
tances. Thus he played eighteen holes of golf but was compelled 
at short intervals, complaining of aching pain in the calf of each k 
numbness and coldness of the feet. A careful analysis of his symptor 
of the local condition led his medical attendant, Dr. Samuel Mit 
Ottawa, to conclude that he was suffering from obliterative endarteriti 
an arteriosclerotic basis. Pulsation was found in the femoral arteri 
none in the popliteal, the posterior tibial or the dorsalis pedis arteries 
toes and feet were of a dusky cyanotic hue, with surface temperatur 
what lower than the rest of the leg. The right toe on its external surt 
showed a small indolent ulcer, in reality a gangrenous patch, possibly induc 
by slight trauma. 

Eventually this patient suffered so much distress that his sleep w 
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large number of veins and clearing the outside of the tumor and 
it up, the bifurcation of the carotid was lifted right outside the wound 
it. It was possible to perfectly peel the tumor off the carotids, cot 
external and internal, without ligating any of those vessels. There w 
injury to one of the lower branches of the facial nerve, which caused 
droop of the lip for a short time, but this entirely recovered. It was prol 
a branch of the nerve which was caught in a ligature. The pathol 
report showed an intercarotid body 

Dr. LEONARD FREEMAN, Denver, Col., said that some twenty-five 
ago, shortly after Jonnesco’s original communications on the subject 
thirty-four cervical sympathectomies on eighteen patients. Sixteen 
were epileptics and two were suffering from glaucoma. 


In the sixteen epileptics, the operations were done by ret 
superior and the middle ganglia when the latter was present. The r 
were not sufficiently good for him to continue the operation, and sinc: 
time he had not done it. Of the cases operated upon one seemed to r 
permanently ; at least he was well five or six years afterward when 
lost sight of. One case was improved for a number of years. The ren 
yf the cases had no perceptible improvement. 

In the glaucoma cases, one recovered permanently and is well 
time, at the end of twenty-five years. In the other one there was no influ 
upon the glaucoma. 

In regard to the statement of Doctor Archibald that continuous 
1 


Ono 
hOTIY 


the larger arteries, Doctor Freeman ret 
} 


the vegetative system run a 
that in 1923 a very suggestive experiment, which seems to support t 
made by Salomon and Schwartz in France. A man had gangrene 
great toe that was extremely painful. A periarterial sympathectomy w 
under spinal anzesthesia. The somatic nervous system was complete] 

lyzed, no sensation being felt in the lower extremities, and yet whe 
nerve plexus surrounding the femoral artery was pinched with force; 


man complained of violent pain in the region of the gangrene in his to 


Dr. FRANK S. MAtHeEws, New York City, remarked that it seer 
definitely proven that the adrenal bodies are necessary to life, and 
part that secretes the active hormone, adrenalin, is the medulla. This 
however, is not essential as has been shown by experiment. At this w 
not surprised because there are other masses of chromaffin tissue 
thorax and abdomen which may well supply the deficiency W het 


adrenal is removed there is no special result—another illustratiot 


“factor of safety” in body organs. Two weeks later a half of the re: 
gland may be removed without causing death of the animal. The ani 
then been deprived of three-fourths of its adrenal cortex. The functior 
the cortex is admittedly obscure. Marine has removed three-fourth 


cortex and a litthke more—what he calls a sublethal reduction of the g! 
In his animals there resulted a hypermetabolism. This is perhaps the 
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we have cot O seell hyperthvroi 
exophthalmic goitre hi een observed 
of dogs have een seen | cnanve whicl WOU e¢ 
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DISCUSSION 


the system. It will clarify our thinking of the autonomic system if ws 
sider it not directly concerned with pain. 

Doctor ARCHIBALD (in closing) said that the observation relat 
Doctor Freeman meant that his spinal anesthesia did not reach so hi 
to block the entrance of the sympathetic fibres which came in above that 
Surgeons have increased their knowledge gradually concerning the pat! 
the sympathetic; for instance, we now think that the sympathetic net 
run with, or carry the fibres of deep sensibility, and that these are extre: 
apt to run up in the ganglionated cord and to pass into the spinal cord 
higher level than the segmental level which receives the posterio1 
fibre of the cerebrospinal nerves coming from the corresponding ré 
the periphery. 

For instance, it has been said that the return of bladder function 
transverse myelitis or transverse lesion of the cord may be very po 
due to the ascent of bladder fibres in the ganglionated chain and their ent: 
more or less high in the thoracic region and above the level of the I 

Doctor Archibald said that the closing part of his paper essenti 
sisted in the relation, very briefly, of three cases of the operation 
Gaza. Von Gaza, in 1923, viewing the rami communicantes as_ the 
point of attack to relieve pain considered as coming from the 
sympathetic system, conceived the idea that these cases of chroni 
pain, in which pain recurs after a series of futile operations in the 
might be relieved by a section of the rami communicantes if one could 
tain the exact level at which these pain fibres enter the cord. That ki 
of the segmental level localization is furnished by the work of Kappi 
of Lawen. They were able to establish the fact that the site of the 
described by the patient corresponded to certain segmental levels, say ot 
eight and nine, dorsal nine and ten, and so on. For instance, the 
gall-bladder lesion might be really due to a state of hyperexcitability 
sympathetic system at a segmental level corresponding, let us say, ti 
eight and nine; so that when a paravertebral anzsthesia was done, 
the eighth and ninth intercostal nerves just outside the transverse p1 
and infiltrating the rami communicantes which join these nerves at that 
pain would often disappear. On the other hand it was found that th 
tion of the intercostal nerves in their course distal to that point woul 
to relieve the pain. Doctor Scrimger, assistant surgeon at the Royal Vi 
Hospital, after reading the article of Von Gaza’s, operated on on 
1926, securing for the patient complete relief. He drew my attentio1 
subject and I operated on a second patient who likewise got relief, but 
tunately died on the tenth day post-operatively from a double bilateral 
mothorax. And finally Doctor Scrimger operated on another patient 
November with complete relief, the relief having lasted now in on 
six months and in the other two years and a half. I wish to call the att 
of the members to this particular experience, in case some were unacquaint 
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TUMORS OF THE AUTONOMIC NERVOUS SYSTEM 
By Mont R. Retp, M.D. 


OF CINCINNATI, OnTO 


Tue accidental finding during the past year, in two cases of chroni 
appendicitis, of what appears microscopically to be carcinomatous growths 


of the appendix, and the rather recent conception that such tumors ha 





Low power magnification. Note the similarity to Fi 


Fic. 1.—*‘Carcinoid” tumor of the appendix 


their origin in the chromaffin tissue of the autonomic nervous system, ha 
led me to present to this Society a brief report on the tumors of this 


nervous system. 


On August 5, 1927, Doctor Zinninger, our Resident Surgeon, operated upon a wl 
woman, aged thirty years, for cholelithiasis associated with an hydrops of the gall-bladd 


Before performing the cholecystectomy he removed the appendix because “it was bour 


down by adhesions and its tip obliterated.” 


resulted in the operator’s usual diagnosis of chronic appendicitis. 
as follows “The sectiot 


The external appearance of the append 
Our pathologist, Doct 


Conway, reported on the histological study of the appendix 
from the distal portion of the appendix shows the muscular 
The mucosa, however, presents a picture which is entirely unusual 


a mass of epithelial cells. These cells are grouped 
r 


and outer coats to 


apparently normal. 
The entire lumen is filled with 
small areas irregularly placed and resting upon a dense fibrous tissue framework 
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THE AUTONOMIC NERVOUS SYSTEM 
| origin, conta large rl 
ed cytoplasn he cells are clos cked an 
e€ and size Phere filt I tl 

It is limited tirely to the mu é 
is that the rowth resemble enoma C} 

bility of the cells to take up a silver stain a 
reported cases leave no doubt that it belongs to the 
tumors, or paragangliomata the appendix 
oung girl, aged twenty-two years, who was operated 
he days previously she developed for the first time, 





typical symptoms and att te appendicitis. When she came under 
my observati twent irs later t Va evident that the attack was rapidl 
subsiding Five davs late tne re ( irrence ¢ slight local pain and tende rness Cause 
us to operate ur su e the distal third of the appendix contained a yellowis 
necrotic-appear! seg it one-half centimetre in length, which apparently was 
covered by a very thin | ( fibru The rest of the ippe id seemed to be normal al d 
there was no ne of acut flammation about this segment There were no adhesions 
On opening the appen e involved segment presented a yellowish-white surtac: 
which was rather tough. It resembled tuberculous tissue but was uniform in color and 
was obviously not nect tissu Microscopically the growth is a typical “carcinoid 
tumor of the appendix lhe cells reduce silver from an ammoniacal solution. In t 
instance the growth involve e entire thickness of the appendiceal wall. 

The color of the gr is case was almost identical with the medulla of 
suprarenal gland and was st1 wly like that observed in a few cases of carotid b 
tumors that I have removed 


In considering 


the neoplasms of 


the autonomic nervous 


SVS 


embryological development of this system must be borne in mind. 
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the cells composing the primitive neural tube, the so-called neurocyte, 
autonomic system is related to the somatic nervous system. Certain wu 
ferentiated cells called neuroblasts migrate ventrally from the neural 
giving origin to the sympathetic ganglia and to the chromaffin tissue. 
in the human is located for the most part in the medulla of the suprare: 
but is found in the so-called carotid, aortic, cardiac, tympanic and coccyg: 
glands, and in the gelben zellen of the Crypts of Lieberkuhn in the gast: 
intestinal tract. 
Tumors of the autonomic nervous system may be conveniently class 
as: Neurocytoma, neuroblastoma, ganglioneuroma, paraganglioma, neurot 
From the neural epithelium arises the neurocytoma, a single case of whi 





ippendix. The color of the lesion was 


Fic. 3.—*‘‘Carcinoid”’ tumor (paraganglioma) of the 


arising in the neighborhood of the gasserian ganglion, was reported 
Marchand. The neuroblasts, however, give rise to neoplasms more frequentl) 

Neuroblastoma is the name most commonly applied to the malignant tumor 
that apparently arises from the neuroblasts or undifferentiated cells fron 
which the autonomic and chromaffin systems develop. Other terms ar 
Sympathicoblastoma (Pick a 


Ganglioma embryonale sympathicum ( Pick). ! 
Bielschowsky, Bailey). Sympathigomon (Herxheimer ). 

This neoplasm occurs predominantly in infancy or early childhood, sever 
having been congenital. Twenty-five, or 80 per cent. of the patients, wer 
less than two and one-half years old, but three cases (Ritter and Meltze: 
have recently been reported in patients over forty years of age. 

The site of predilection is in the suprarenal gland, as shown by the 
that in twenty-seven of the cases the primary growth was found within 
organ. In one case, both suprarenals were involved. In the remaining ca 
the primary sites were in the sympathetic chain, the coccygeal gland 
uterus, upper jejunum and the nasal cavity. 

The primary growth in neuroblastoma is usually quite small, though ¢ 
sionally it may become very large. [rom very small, primary tumors (8 mn 
diameter in one case) metastases in the liver, lungs, lymph glands, et 


occur and reach a considerable size. The smaller tumors may be confined 
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the medulla and thus present simply as an enlargement of the supraren 
gland. The larger tumors and metastases are nodular masses of rather firn 
consistency. Gross section shows them to be surrounded by a thin layer 
fibrous tissue and to contain numerous thin-walled vessels. The cut surf 
is glistening white in color and soft in consistency and from it a pearly juic 
can be expressed. Intermingled with the glairy white tumor tissue art 
variety of colors—orange, red and black, such as are often seen in xanthoma 


which are due to hemorrhage, the blood pigment being in various stages 





FI ; Histological appearance of a neuroblastoma 


of degeneration. In the larger nodules central necrosis occurs, giving rise 
to cavities filled with clear or brownish fluid. 

Microscopically the tumors are alveolar in topography, the septa con 
sisting of delicate connective tissue and thin-walled blood-vessels. The 
cytology of the tumor cells is somewhat variable, all stages of cells from 
neuroblasts proper to more mature and even differentiated ganglion cells 
being found in certain tumors. The predominant cells in the pure neuro 
blastoma are small, being little larger than the lymphocytes, and contain a 
relatively large, deeply chromatic nucleus with but a minute amount of 
protoplasm. In the most typical growths, certain of these cells are arranged 
in rings surrounding a central mass of fibres, the so-called “rosette” forma 
tion, a structure particularly characteristic of this type of neoplasm. 

The cytology seems to vary with the rapidity of progress of the growth 
and the age of the host. Thus the more rapidly growing tumors occurring 
in the new-born or very young infants, are made up almost entirely of the 
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small neuroblast type of cell, while in older patients or less malignant growt! 
mature ganglion cells with fibril formation may be seen (Landau).  Indee 
neuroblastomata and ganglioneuromata may occur in juxtaposition or n 
be intermingled in the same tumor. These fibrils have been thought to lb 
nerve fibres, but their failure to stain with silver tannate by appropri 
methods argues against this point of view. 

Metastases from the primary growth extend first to the neighborin; 


lymph-nodes, and thence to the liver, bony thorax and bones of the calvariu 


. 


> . 
" . 
a 


7 





Fic. § Histological appearance of a ganglioneuroma. Note the large ganglion ce 


and orbit, the spread being apparently by the lymphatic channels. But tl 
widespread liver and lung metastases such as are seen following disseminatio 
by way of the blood stream also occur. 

In a small percentage of the cases the presence of a tumor in the supra 
renal medulla is heralded by the symptoms of Addison’s disease, notably 
asthenia and cutaneous pigmentation. However, in the larger proportior 
of the cases the growth has given little evidence of its presence until wid 
spread metastases have produced pressure effects either in the abdomen 01 
intra-cranial contents. 

Two clinical types have been differentiated; the one which because of 
intra-cranial or retro-orbital metastases, presents with exophthalmos, epilepti 
form seizures or paralyses, and a second group, in which progressive enlarge 
ment of the abdomen is the first symptom. 

The primary diagnosis of neuroblastoma in the absence of a biopsy is 
almost impossible, but this growth should be suspected, particularly in young 
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The ganglioneuromata are usually benign, as shown by the fact tl 
they are of slow growth and may reach a considerable size before 
rise to symptoms. In Sato’s case, the tumor was known to hav 
present for sixteen years before its operative removal, and several aut! 
(Borst, Beneke, Ohse, Braun, Kreche and Brunner) have reported « 
in which the tumor was as large as a child’s head or larger. Also, 1n at | 


one case (Busse-Kredel ), re-investigation of a ganglioneuroma, incom] 


removed at operation five vears previously, failed to reveal any recurren 
In certain of th 
ported cases, ganglion 
romata seem to | 
possessed malignant cl 
acteristics. Thus, in Bet 
ke’s case, cell types 
topography suggestive 
neuroblastoma we 
found, and Berner 
Miller found m 


»t 


from such a tumor i 


neighboring lymph-nod 


astases, and Seefelder 
scribed metastases frot 
pelvic ganglioneurot 
the lymph-nodes, bor 
and soft parts. 


These cases have be 





taken to indicate mal 


Fic. 7 Carotid body tumor removed from the patient shown in nant degenerat iON 
Figure 6. 


ganglioneuromata. How 


ever, since combinations of neuroblastoma and ganglioneuroma are know1 
exist, it would seem more rational to consider these cases as neuroblastot 


to be found. Indeed, it seems altogether likely that we have all gradatior 


in parts of which more mature elements, i.¢., differentiated ganglion cell 


between pure neuroblastomata and pure ganglioneuromata and that the degre 


of benignancy corresponds quite accurately with the degree of differentiati 
to be found in the individual tumors. 


The rather rare occurrence of ganglioneuromata in connection wit! 


peripheral nerves may be due to anomalous development, but is 
to be explained on the basis of Alt’s work in which he found numer 
ganglion cells in the brachial and lumbo-sacral plexuses in dogs, cats, et 
The diffuse subcutaneous distribution in the case of Kredel-Beneke m 
have originated from the perivascular plexuses in which Glaser has demo 
strated ganglion cells. 

Ganglioneuromata produce relatively few symptoms and are often fou 
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in the course of some secondary condition. They sometimes produce paraly 


by pressure, hus deQuervain noted ptosis and anisocoria in a cervica 
and Busse has described Kredel’s case in which a similar tumor in the lu 
region produced paralysis of the leg, bladder and rectum. Occasiona 

in Loretz’s case, a tumor springing from the gray ramus may invade 
spinal canal through the intervertebral foramina, and produce pressure 01 
the cord or cauda equina while at the same time assuming proportions retro 
peritoneally or behind the pleura. 

Since these tumors produce no intrinsically characteristic symptoms on¢ 
can readily understand why a defi 
nite diagnosis in the absence of 
histological examination has never 
been made. Pressure symptoms 
attributable to the autonomic sys 
tem should suggest such a diagno 
sis but since so many other and 
more common lesions may produce 
sympathetic paralysis, such evi 
dence is only contributory. Of 


| upon, sev 


twenty Cases operates 
enteen were cured at the time of 
the last report, while only three 
died, two from direct effects of the 
operation and one due to malig 
nant changes in the tumor with 
metastases In contrast to the 
neuroblastomata we see, there 


fore, that the ganglioneuromata 





are quite benign in their course 
and offer a relatively good prog-  py¢. g— Histological 
nosis, 

Paraganglioma.—W hile one branch of the neuroblast tree gives rise to 
the sympathetic ganglion cells, the other differentiates into the cells whicl 
by virtue of their chemical affinity for the salts of chromium. are spoke 


of as chromaffin cells. To the organs composed of chromaffin tissue, Kohr 
has given the name of paraganglia, and neoplasms of this tissue are called 
paragangliomata (Alezais and Peyron). 

While, theoretically, paragangliomata may arise from any of the colle 
tions of chromaffin tissue, the greater number, by far, arise in the suprarenal 
medulla, the carotid gland, and the Gelben Zellen of the gastro-intestinal tract 

The paragangliomata of the suprarenal medulla are relatively rare; only 
about seventeen cases have been recorded since the first case was reported by 
Berdey in 1892. All reported cases have been quite benign and symptomless, 
being for the most part autopsy curiosities. As a rule, the tumors are small, 


varying trom the size of a pinhead to aggregations a few centimetres in 
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diameter. In the gross the tumor appears as an enlargement of the supr 
renal gland, which on section, is seen to be due to a brownish-gray mass 
tending the cortex. Microscopically, the tumors are composed of epith 
cells which are arranged in cords along delicately anastomosing capil 
and which, when stained with chrome salts, take a brownish color. 

In certain cases, notably those reported by Hedinger, Manasse, Marc! 
and Suzuki and Zechmer, sympathetic ganglion ceils and their less matut 
precursors have been found in the tumors, and, in these cases, the tu 
was invading the cortex in a way which would indicate at least potent 
malignancy. The associatio1 
paraganglioma of the adrenal 
ulla with neurofibromatos 
fourteen reported instances ( He 
heimer-Kawashima, Suzuki 
Zeckmer ) is an interesting 
observation. 

More numerous and fat 
important from the surgical st 
point are the paraganglion 
the carotid gland. Marcha 
1891, was the first to call attenti 





) 1 


to this tumor, while Paltauit 


Fi 9 The dotted line indicates how the ifturca Q . z » : 14 
tion of the carotid artery was embedded in a paragan 1692, report ted tour addi 
glioma of the carotid gland 


cases and, through his 


established the condition as a clinical entity. A survey of the lite: 
reveals some III reported cases. 
Tumors of the carotid gland are found largely in adult life. The aver 


age is forty-one years, with the extremes in age of seven and seventy 
years. Only six such tumors have been reported in patients under tw 
years of age. 

In most instances the tumors had been present for some time before opet 
tion ; in but fourteen instances had the tumor been present less than on 
and in almost 60 per cent. of the cases, a mass had been noted for mort 
three years. Three patients dated the appearance of the growth fron 
more than thirty years previous to operation. In many of the cases, | 
ever, in which the tumor had been present for more than a year ot 
more rapid growth during the months preceding operation was noted 

For the most part the growth of the tumor is symptomless until it comes 
cause pressure on the surrounding nerves or upon the pharynx or cesophag 
Relatively small tumors may press upon certain nerves. The vagus 
most commonly involved (fourteen times); the hypoglossal next (se\ 
times); the cervical sympathetic (five times); the glossopharyngeal 
times) ; and spinal accessory (twice). In some instances the patient 
complain of pain in the throat, ear or base of the skull, or there may 
atrophy of the corresponding half of the tongue or dysphagia. ‘The latt 
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symptom may also be due to protrusion of the growth into the pharynx. Pres 
sure upon the sympathetic chain may also give rise to anisocoria 01 
thalmos, and in a few instances there has been aphonia and dyspna 
pressure from large tumors 

Tumors of the carotid body have been variously regarded as pe ritl 
mata, endotheliomata, epitheliomata, perithelial angiosarcomata or adenon 
due no doubt to slight variations in the histological structure. However. whil 
hyperplasia or neoplastic growth of the structural elements of the carot 
body aside from the chro 
maffin tissue does occur, 
the behavior of these tu 
mors and the general sim 
ilarity of their gross and 
histological appearance 
would seem to indicate 
that in most carotid body 
tumors, we are dealing 
with a certain patholog1 
cal entity. Certain cases 
notably two of those of 
Gilford and Dobromy 
slov’s case seem to have 
been sarcomata, while Gil 
ford has also reported a 


case which was probably 





a carcinoma. 


Grossly, these tumors eee eae 


gelben zellen in the Crypts of Lieberkuhn of tl 
ppendix, darkly stained with silve1 After Forbus 


present as nodular masses 
which are of firm consistency and even texture, characteristics which prompted 
the suggestion of the appelation of “‘potato tumors” by Hutchinson and Gil 


ford. On section, they are usually well encapsulated with fibrous tissue and 


the cut surface usually presents a yellow or orange color, varying to red 
with the vascularity of the tumor. In many instances, the great vascularity 
has suggested angio-sarcoma or even aneurism. The adjacent lymph-nodes 


are occasionally agglomerated with the tumor but are rarely involved by 


the growth. 


Histologically, an alveolar topography is quite characteristic, the growtl 


being composed of polyhedral granular cells arranged in compact groups and 
surrounded by hyperplastic capillary endothelium. The amount of stroma 
varies but is often scanty, the characteristic cells being in intimate contact 
with the capillary endothelium. 

Because of the site of the carotid gland, tumors arising from it present 
a rather definite clinical picture and important neighboring structures so soon 
become involved that the surgical attack upon these tumors furnishes a very 
difficult problem 
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Keen, writing on these tumors, mentions the following points w 
may aid in the diagnosis: (1) The position at the bifurcation of the ca 
artery, (2) movability laterally but not vertically, (3) ovoid shape, (4) sn 
and not lobulated, (5) single, (6) transmitted pulsation, (7) bruit and tl 
(8) bulging of the wall of the pharynx, (9) pupils occasionally constri 
(10) slow growth, (11) long duration, (12) a rather firm elastic consist: 
Speaking negatively he says they are: (1) Not tender, (2) not painful 
(3) the deformity is the main complaint. 

The position of the artery in these cases deserves further com 
Whereas other cervical growths may dislocate the artery, they usually 
it freely movable. In carotid body tumors the carotid artery is caught, 
and carried lateralward so that it lies in a groove on the lateral or 
lateral aspect of the tumor. 

Since many of these tumors are extremely vascular, a palpable pul 
and associated bruit are frequently evident, and have been commented 
in twenty-two cases. 

The surgical removal of carotid body tumors is fraught with a conside1 
danger and difficulty, because the frequent involvement of the carotid arte 
in the substance of the growth necessitates the ligation or excision of 
vessel or even the entire neurovascular bundle. Of forty-three cases in 
it was necessary to ligate the carotid artery, nineteen or forty-four per « 
died. In addition, two other patients suffered hemiplegia. The concomit 
ligation of the common carotid and internal jugular in fifteen cases 
attended with a mortality of 54 per cent. 

The mortality in the collected cases was about 40 per cent., certain! 
high rate for an operation performed in the greater number of instances 
cosmetic reasons. Such considerations have led several surgeons—Da ‘ 
Reclus and others, to advise against operation in the simple cases wher 
definite diagnosis has not been made before fixation and involvement 
neurovascular bundle has taken place. 

Obendorfer (1907), separated from the true carcinomata « 
gastro-intestinal tract, a group of neoplasms to which he applied the 
of carcinoid tumors, which, according to our classification, are call 
paragangliomata. 

Hubschmann in 1910 (Revue. med. de la Suisse rom., t910, vol. 

p. 317), suggested that these tumors had their origin in the so-called “Gelb 
Zellen” of the Crypts of Lieberkuhn, the chromaffin character of which 1 
been proven by Schmidt in 1905. Gosset and Masson in 1914, (P 
med., vol. xxii), studied these cells and the carcinoid tumors and conclu 
that the tumor cells are probably identical with the chromaffin tissue of 
paraganglia. While the idea of the origin of the carcinoid tumors f1 
chromaffin tissue has not been universally accepted, the findings of Gos 
and Masson have been confirmed by other authors, notably by Hasegav 
(1923), Damsch (1924), and Forbus (1925), and the weight of evidence 


526 








MORS ( H AUTONOMI( bk \ i 
seems to point to their « ocrineé Orig \s such, they deserve 
among the t rs oO related to the autono ervous Sj 

Patholog thes mors pres Ss single or 1 tin 
ments, occurring most monly in the appendix and ileum, but 
found elsewhere 11 the tro-intestinal tract (Occasionally they 
bulbous enlargement the distal portion of the appendix he 
of their occurrence i endices removed at operation is estimate 
per cent. e tumo! re tound in the submucosa but may extend 
muscularis Or more 1 into the mesentery Vlicroscopically the 
made up olf rather rou oval or low cylindrical cells with round o1 
nuclei, which stain quit eeply but do not exhibit much variation in 
nor many mitotic figure hese cells are found in nests or alveol 
rounded by interlacing t eculz of fibrous or smooth muscle tissu 
of the peculiar ability « rtain of the cells to reduce silver from ammot 
solution, the name ol rgentattine tumors has beet suggested ( 
these tumors are quit enign and seldom {f ever, produce sy 
of themselv« 

Neur ma may ae in the sympatheti nerves ust as well as ll 
peripheral nerves VI ry and Valser (S$ l. d H opitau 
29, 1923), Teporteda a f a tumor in the wall of the stomach, whi 
considered to have been derived from Schwann’s syncytium, and becaus 
the identity « Ss I I the central neuro; l hey regarae I 
elioma Phe eurol t the sy npathetic nerves ive been stud 
Masson ( /7/ Par nd Ouirin (Thes Paris, 1921) has des 
the embryo mpa { Both these classes of neoplasms pres 
non-maligna oO h occur more commonly in the uterus tl 
other viscet 

Caretul Stl y DY Vi i by \s] inazZzyv ot the roliteratiot1 
erve elements about th eins ot gastric ulcers and in the walls of ' 

1 ] 1 ’ ' 
ously inflamm« ppen particularly those of the chronic oblite 
type has co ed thes« ithors that in some instances such an ove oO 
may reach a true neoplast grade. Dupuy (/nternational Clinics, vol 
December 25, p. 164) has described a case of ulceration and chronic pet 
tion ot the gast1 wal which there was a considerable hyperplas i 

. > ae ; 
cells and fibres compo \uerbach’s plexus 

Leriche, Bettman ] others. who have pertormed periarterial Syl 
pathectomy on the iliac arteries or upon the abdomir rta, for intract 


ne 7. ] +} ; : ] +}, . ] ] 
pelvic pain, bas e rati e of the operation upon the idea that the 1 
1 . } } nemirnse ; case | i 

is Caused by neuromata ned in connection with the pelvic or uterine ne 


such as have been demonstrated in the uterus by Masson 


2 ly thie t [11 
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4. In the small intestine 
5. In the stomach .. ee ee ee 2 
6. In the central nervous system et hs co SP 
In the cervical sympathetic chain 

. Bee Ge CROPACIS Sympathetic CHAM «2.5... cc ccc cece ese ces 11 
9g. In the abdominal sympathetic chain .... ee eee eae 27 


re i ce newb veebiseabetes ee 21 


With the two cases of “carcinoid” tumors of the appendix reported 
paper, we have collected 325 cases of paragangliomata of the appendis 
reviewing the literature, we have found twenty-five cases in whicl 
appendiceal growth was definitely a carcinoma, some of which wer¢ 
colloid type. At the Mayo Clinic the incidence of appendiceal tumor 
0.44 per cent. among the first 5000 cases of appendectomy reported ; 0. 
cent. among the next 3039 cases. One case of the sixty-four appen 
tumors reported from this clinic was definitely malignant. Stewart 
Taylor report a “carcinoid” tumor of the appendix that caused a met: 
nodule in the pelvis, and claim to have found in the literature seventee: 
of “carcinoid” tumors associated with metastases. I agree with Forbu 
doubts if true paragangliomata of the appendix and gastro-intestinal 
ever metastasize. This author has called attention to a peculiar aden 
cinoma which superficially resembles “carcinoid” tumors but does not 
any of the characteristic chemical or staining reactions. It will, hows 
produce extensive metastases. 

We have collected 111 reported cases of carotid body tumors whic! 
believe had their origin from the chromaffin cells. This does not 
the few cases of malignant tumors that have apparently developed 
stroma of this gland. Of the 111 cases, 110 may be classified as parag 
liomata and one as neuroblastoma. Birniois states that no improvement 
resulted from radiotherapy and also, that no distant metastases have « 
been observed. Collison and Machenty mention one case from the 
ture, in which metastases to the liver occurred. We could not find the ori 
report of this case. 

Of the seventy tumors of the suprarenal medulla, forty appear 1 
neuroblastomata ; thirteen ganglioneuromata; and seventeen paragangliot 


The neuroblastomata were highly malignant, the other tumors we 
tively benign. 

Of the small intestine there are reported two neuroblastomata and |! 
paragangliomata (“‘carcinoid” tumors ). 

One neuroma and one peripheral glioma (neuroblastoma) are re] 
as occurring in the stomach. 

There are eighteen tumors of the autonomic nervous system, which |! 
been located in the region of the central nervous system—five neurobl 
mata and thirteen ganglioneuromata. Of the ganglioneuromata, three 
in the cerebrum ; two in the cerebellum ; two in the tuber cinerium ; one 
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medulla ; one in the ¢ erlan ganglio1 one an 
dura and ependyma ; one in the spinal « 

Eight tumors of the cervical sympathetic | 
neuroblastomata and inglioneuromata. 

Eleven tumors of the thoraci sympatheti chain | e hese 
three neuroblastomata and eight ganglioneuromata 

Of the twenty-seven tumors of the abdominal sympatheti 


were neuroblastomat ‘teen ganglioneuromata; and four pat 


Of the twenty-one 1 cellaneous tumors listed in the chart. ther 
neuroblaston ita one he retina, one 1 the nasal cavity. one in the 1 
and two 1n the coccyge nd; twelve ganglioneuromata—one in the «1 


maxillary tossa, one in the eye-lid, one in the nares, one in the mese1 
three in the pelvis, one le sacral region, two it he subcutaneou 
one in the chin and n the knee-joint: and { paraganvsliomat 
in the aortic Pangilol 1 the retroy tonea Lit il two 1 t 
pole of the kidney | y in the suprare 

Very little has beer vritten about neurot il ( the utonom 


system Consequentl r Statistics do not convey y accurate 


incidence ot 1 I 

I 
Dalton, 188 { Hert Si 
Marchand, 1&0! W oll Morse 18 
rr, I900 , I ly 2 
Amberg, 1904 ( 4 
Richards, 190 \ 2, 
Kuster, 1905 Boye 2 
Lapointe and Leder : 
Tileston a iV i I I br ) 
Wright, 1910 M IQ2 
Landau IQl2 2 I : 
Herxheimet . 
Wahl, IQI4 I (ail Z 
Dunn, IQIS I Sturtey t H 2 


Glosmet, 1: 


Harbitz, 1915 


Weicl selbaun ele I ( herny 
Busse and Kredel. 1808 Miller rook 
Schmidt, 1800 . 


Bruchanow, 18 Vv 
Beneke. 1() Bet 
Fabris, 1YQO3 


Ribbert. 1904 4 tal 
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Paragangliomata 


i en ctida Ona ee ao os 7 I Weegelin, 1912 
rr eee Tid I Thomas, 1913 
Marchetti, 19004 ........ a I WM, 8003 00s aes 
Laignel Lavastine, 1908 ........ ' I Zweiker, 1925 

Alezais et Peyron, 1911 ........ I Bonnamour et al, 1927 
0 ee 3 Oberling et Jung, 1927 
Hedinger, 19011 ... 1-4 22 os I 

Kawashima, IQII ......... ne I Total cases 
a) , , I Grand total 


DISTRIBUTION OF TUMORS OF THE AUTONOMIC NERVOUS ) 


Classified According to Type, and the Authors Reportmg The 
NV curoblastomata 
Location futhor Ca 
Central nervous system ...Marchand, 1907 
Central nervous | rrr ere Se Bailey and Cushing, 1926 
Central neryous system . ee bees Silverberg, 19026 
0 ee ee . Boyd, 1926 
ree Wolbach, 1911 
Cervical sympathetic chain Martius, 1913 
Cervical sympathetic chain Capaldi, 1927 
Thoracic sympathetic chain .. \nderson and Sheenan, 1923 
Thoracic sympathetic chain .. Cabot, 1927 
Thoracic sympathetic chain . Capaldi, 1927 
Abdominal sympathetic chain . Hecht, 19009 
Abdominal sympathetic chain . Schilder, 1909 
Abdominal sympathetic chain Wright, 1910 
Abdominal sympathetic chain Landau, 1912 
Abdominal sympathetic chain Anitschkow, 1913 
Abdominal sympathetic chain Boyd, 1926 
Abdominal sympathetic chain .Karelitz, 1027 
ie GNkbee bGe nee Sones 0 recck KK, 1912 
Coecygeal (gland) region ..Alezais and Imbert, 1907 
Cocecygeal (gland) region .... Harbitz, 1015 


Total cases 


Ganglioneuromata 
Central nervous system (cerebrum) ..Worcester, 1901 
Central nervous system (cerebrum) .. Dumas, 1904 
Central nervous system (cerebrum) .. schmincke, 1910 
Central nervous system (cerebellum) . Achucarro, 10913 
Central nervous system (cerebellum) .. . Lhermitte, 1920 ..... 
Central nervous system (tuber cinerium ) Robertson, 1915 
Central nervous system (tuber cinerium)...Greenfield, 1919 
Central nervous system (medulla) .. Pick and Bielschowsky, 1911 


Central nervous system (gasserian ganglion) Risel and Zwickaw, 1909 
Central nervous system (pineal body) Cushing and Wolbach, 1927 
Central nervous system (duraand eps ndy ma)..Haenel, 1800 


Central nervous system (duraand ependyma)..Bielschowsky, 1925 
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OPERATION FOR THE RADICAL CURE OF TRIGEMINAL 
NEURALGIA 


ANALYSIS OF FIVE HUNDRED CASES 


By Cuarves H. Frazier, M.D. 


or Puriapevpnuta, Pa 


Foreword by WitttaAM G. SpiLtcer, M.D.—It is a pleasure to 
foreword to an article by Dr. Frazier on tic douloureux. In the year 
1902, 1903 and 1904 he and I| published a series of papers presenti 
results of our studies on the trigeminal nerve. 

The subtotal division of the sensory root of this nerve is a great 


in the surgery of tic douloureux. This operation was devised and 


formed by Frazier in 1915, and in 1925 (Archives Neurol. and P 
March, 1925) he recorded twenty-five cases in which he had pert 
successfully. It had solid foundation. In the paper published by 
myself in 1901 (Phila. Med. Journal, Dec. 14, 1901) where he cd 
the first case in which the total division of the sensory root w 


deliberately with complete success in substitution for removal of the 


hit 


statements were made by me regarding the anatomical arrangement 
fibres in the sensory root of dogs on which operation had been pert 
The sensory root in a few dogs was not completely divided in 
portion, and from a study of the spinal root in the medulla oblong 
clusions were drawn relative to the definite arrangement of its fibres 
_ 


able to show that the nerve fibres of the sensory root in both its int 


1 
thoy 


and extracerebral portions maintain the same relative positions tl 
the course of this root. This fact also was elaborated in our paper 

in the Journ. Amer. Med. Assoc., Oct. 1, 1904, and the situation of the 
of the ophthalmic division was determined. 

One might suppose that Frazier as a result of this experiment 
in 1901 would have suggested the subtotal division of the sensory root 
that time we did not have satisfactory assurance that regeneration « 
sensory root was impossible, and in 1903 we published the results of 
experimental studies to settle this point. We found that the posteri 
roots in the dog when cut did not regenerate (University of Peni 
Bul., June, 1903). It was probable that the sensory root of the tri 
nerve being similar would behave in a like manner. 

Although we had received very generous recognition of our 
Van Gehuchten (Le Névraxe, vol. v) we felt that it was necessary to est 
lish the operation of total division of the sensory root upon a firm 
a proper surgical procedure, and it was not until Frazier had performé 
operation many times, and had noticed in his cases the usual escape 
ophthalmic division in the pain of tic douloureux that he could ventw 


* Read by title. 
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pain. I recall a patient who sat for three weeks in a darkened room, 
fully screened to prevent a fly lodging on the face, not venturing to spe: 

a liquid diet taken through a glass tube inserted in the angle of the n 
on the unaffected side—a pathetic subject, living in mortal terrot 
paroxysm. This was a case of exceptional severity. The great majorit 
patients continue without interruption of their daily tasks. When, as o1 
occasion, I was asked to see a patient who was content to lie abed in ; 
fortable private room for three weeks, with the datly solicitation of nu 
and doctors, I questioned at once the diagnosis and my suspicions pt 
true, for, after an operation performed elsewhere, contrary to my 
the patient complained more of the numbness than she had previously 
plained of the pain. Despite the paroxysmal pain, patients with n 
trigeminal neuralgia are ambulant patients and prefer the distraction 
daily activities to the monotony of the sick room. 

So far as one can judge from the facial expression, in many cas 
patient’s estimation of the violence of his parexysm tends to exagget 
No doubt the accumulative experience breaks down his morale, exhaust 
endurance and the pains, at first tolerated with a certain amount of composu 
| later seem unbearable. A patient when asked how severe his paroxysms 
| said, “It is a thousand times worse than a jumping toothache,” and yet 
as one could judge from observation, this seemed to be a PTOSS exXagvel!l 
| Is there any other disease in the category of human ailment wher: 
diagnostician must rely wholly upon the patient’s words, with evidence w! 
subjective and not an objective sign’ Is there any greater opportunity 


malingering? You or I could so faithfully describe the sympton 


satisfy the examiner that we were fit subjects for the major operation. \\ 
controvertible evidence could be discovered to expose the fraud ¢ 
After years of daily contacts and living with these patients, I hav 
forced to the conclusion that they are troubled in their souls as mucl 
] 


apprehension as by the actual exhibition of pain. This may appear to b 
unwarranted statement, acknowledgedly difficult to support with pri 
frequent questioning and conversations with the patients seem to substanti 
this belief. 

The classical description of major trigeminal neuralgia specifies tot 
dom from pain between the paroxysms. This is not altogether tru 
number of patients record a sense of soreness in the painful zon 


intervals. It specifies that there are intervals of weeks or months betwee 





attacks. [Exception must be taken to this too; as time goes on the parox) 
are of daily occurrence without interruption. 

Of the etiology of trigeminal neuralgia we know as little today as w 
twenty-five years ago. It is with some embarrassment that we must ack1 
edge, despite the wealth of opportunity for observation, no outstanding 
tion to any essential feature of the disease. Major trigeminal neuralgia 
disease of unknown etiology, spontaneous in origin and continuing uninte! 
rupted throughout the patient’s life unless arrested by well-recognized pt 
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cedures 


Its differentiatio1 other torms of neura ul 
made. Its « lar] unmistakable that ert 
unwarranted nou ere be a vestige of doubt t I e 1 
an intraneul! nyectiol novocalin OT a Weak solutl ( cohol I 
approach to the « ( ure Of true ti eminal net , S 
of the Gaassel I In the t ity the nai in it { 
character, itomi tribution, there 1 ery striking simil 
a careful examinatiol \ n time detect some obiective listurbance 
sation, often first of tl njunctiva. One may be misled occasio1 
chiefly because of the | istribution of malignant growths, extract 





invade the second or third divisions at their exit from the skull. Obs 
carcinomata of the 1 ry antra may erode the posterior wall of 
sinus and, st unreco ed and unsuspected, infiltrate the mandibular 


] 


maxillary di 


There is no excuss contusing major trigeminal neuralgia with othet 
pain pictures ; with sphenopalatine neurosis, if there be such a clinical ent 
with so-called glossophar eal neuralgia, an instance of which is not inclu 


in our I2I4 cases, or with that medley of neuralgias which, for want of 


better underst ndit  . re lled “atv ical . hese all are horses of ad 
ferent color ll d hould re lily be recognized as sucl 

Physiol il Probl t is acknowledged that the trigeminal nerve 
nerve of perception for pain, for touch and for temperature From numer 


observations mad itter section ot the sensory root, we find no reasot 
qualify this statement in the slightest particular. That the trigeminal nerv 
supplies sense ot taste to the anterior two-thirds of the tongue may br 


accepted without questi In an effort to find some explanation for ( 
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atypical neuralgias we have surveyed the entire afferent system 
trigeminus, the facialis, sympatheticus. (No attempt has been made to i 
the field of the other cranial nerves.) When opportunity offered, tests 
forms of sensation have been made. (For these tests I am indebted 
EK. C. Russell.) 

1. In paralysis of the trigeminus alone (Fig. 1). 

2. In paralysis of the trigeminus plus facial paralysis (Fig. 2). 

3. In paralysis of the trigeminus plus periarterial sympathectomy (comn 
artery. (Fig. 3.) 


4. In paralysis of the facialis without trigeminal or sympathetic disturbar 


As for the sympathetic system, we have no evidence that any forn 


























Fic. 2 -Record of pressure sensation f¢ llowing subtotal section of the sensory 
indicates complete loss of sensation for t ich, pain and temperature The lines 
paralysis of the peripheral type of the seventh nerve. Figures represent kilograms of 1 
tered by the algometer in a comparative test on the operated and unoperated le 


sation, that is the appreciation of pain, of touch or of temperature, is ir 
way influenced after excision of the superior ganglion with or wit 
stripping of the periarterial plexus of the common carotid. That vagu 
varying pains have been experienced upon electric stimulation of the sy1 
pathetic we have recorded elsewhere. Similarly have we made not 
pains referred to within the trigeminal zone upon ligation of certain vessel 
especially the superior thyroid artery. Anent the question of vascular 

of certain pain syndromes not of trigeminal origin observations have be 
made in the clinic as to the relation of vascular distribution to these pait 
These observations proved futile. 

To the facial nerve has been ascribed the perception of pressure set 
(by Spiller, Ivy and Johnson, Davis, Gerard, Douques and Hartmann—A 
Neurol. and Pysch., 1928, vol. xix, No. 4, p. 699.) When opportunity offer 
in cases with paralysis of both trigeminus and facialis, the perception of pres 
sure and of pressure-pain has been recorded. These observations have beet 
quite constant and are represented in the accompanying chart. (See F 
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exactly alike and yet one never exposes a middle fossa without the fe 
that in minute particulars it is different. 

But speaking in more specific terms, there unquestionably are two 
patterns of the middle fossa, one common to the brachycephalic and on 
mon to the dolichocephalic skull. (Fig. 7.) In the broad brachycephali: 
the plane of the middle fossa is horizontal and the angle of the petrous pri 
of the temporal bone less acute. In the narrow and longer dolichocep! 
skull there is a sharp pitch or declivity to the plane of the middle fos 
the petrous process describes a more acute angle. A clearer concept 
difference between these two extreme types, between which there are of cou 


gradations, might be had were one to fashion a brachycephalic skull 





























Fi } Record of pressure sensation in a complete paralysis of the seventh net 


kilograms of pressure as registered by the algometer in comparative test 
I 


plastic material. Lateral compression of the plastic structure would 
the transverse diameter, increase the longitudinal diameter, increase the 
cal diameter, thus deepening the floor and increasing the angle of the petr 
bone. (See Fig. 8.) The practical significance of these differences 
tomical types is obvious. In the broad, flat skull the ganglion is 
readily exposed and with less elevation of the temporal lobe, and the foramer 
ovale and the region of the ganglion is more nearly on a line almost 
right angles to the zygoma from its midpoint. Whereas in the long nar: 
skull, with its deep fossa, with the petrous bone at a sharper angle, our obj 
tives lie not only on a deeper plane, but have been moved further forw 
\t first glance of a patient with a broad skull, one’s original impress 
might be that the sensory root would be more distant and therefore n 
difficult of exposure than with the narrow skull. As a matter of fact 
is the reverse. ‘This, perhaps, is the most striking variation in the operat 
field, viewed as a whole. There are many minute variations of which 
following may be cited as an example. External to the foramen ovale the: 
is a bony eminence. This may vary from a dome like structure or a bom 
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ridge, to the most minute spicule of bone. If very small it 1 
ge, 


\ 


If larger it 1S removed with a chisel even though it may b¢ 
or four millimetres in height 

An interesting obset it110n Was made by one ot my Stati (sare f 
was discovered after operation, by accident, that one patient had | 
hemorrhage the middle eat \fter this observation the auditory cat 


examined routine lv, and 1 everal other cases the same complication occurre 


In searching for an explanation, Gardner found there was a branch of 





middle meningeal vein taking it 


9° its erigin in the middle ear and making its ex! 
through the hiatus Fallopi In separating the dura from the skull this brancl 
is torn and the obstruct o the venous outlet evidently precipitates hen 


orrhage in the middle « Since this observation was made we have beet 


able to identify the point at which this tiny vascular connection leaves the 
] 
| 


lura and penetrates the sl 


Of the possible sources hemorrhage, anatomical works do not describs 
in detail or dignify with any special name, a venous channel in such close r¢ 
tionship with the ganglion that it is readily exposed to rupture. 


channel as one sees it in this operation follows a course from a point adjacent 
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to the posterior margin of the ganglion arching over the ganglion 
dura is elevated with retractor, it is almost in immediate contact 
maxillary division and when torn it is usually at this point. To secure | 
hzemostasis after the operation one should know just where a muscl 
should be placed to control hemorrhage of this origin. 

The variation in the size of the ganglion is a commonplace obset 
Sometimes the distance between the points at which the maxillary 


dibular divisions are given off to the sensory root is but a fraction of 






Op. 





Mx. md 


Fic. 6.—These illustrations were made from embryologic models of the semilur 
human subject at various stages of development. One notices especially the precocity 
of the ophthalmic divisions, its aloofness from the mandibular and maxillary divisior 
ciation of the latter two. 


metre. The longer the intracranial sections of these two divisior 
smaller it seems is the ganglion. Perhaps more a matter of pathologi: 
anatomical interest is the difference in the constitution of the sensory 
To cite two extremes: in the one case a root with fasciculi and bundl 
separated one from the other; in the other a root in which the fasciculi 
to adhere snugly, so that not only is separation of the bundles not easy 
there is a snug adherence of the arachnoid to the root. These findi 
can explain only on the assumption of a preéxisting inflammatory pro 
Not only in the structure of the root but in the adhesions one finds betv 


dura and skull, and especially between dura and ganglion, one must p 





a preexisting basilar meningitis. That this may play a part as an et 
factor in some cases is a reasonable assumption. 

Besides these variations in the structures of the sensory root, on 
variations in the structure of the motor root. Not only does the motor 
vary in size, but instead of a single fasciculus as in the majority of 
there may be two distinct fasciculi. One should bear this in mind 
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might be tet pted to divide one or the other ot thes in the thous 
it might belong to the sensory root. But on careful inspecti 
readily see that both fasciculi pass behind the ganglion 

[he incidence ot facial paralysis as a complication or s« quel of the 
operation has long bee perplexing problem. \bout once in twent 
operations this complication will follow the operation at varying pe 
Never immediately the operation, but usually at the end of th 
twenty-tour hours elore the lapse of forty-eight hours. In one 
ii It-Z0m. « > < > /2.5 em: < 


=» 





I I , | é wt t 
the in ] he | h m. W 
the paralysis did not d velop until after the patient had been discharged 
Obviously the lesion of the facial nerve must be of indirect origin, as the 
nerve is not within the operative field, either within or without the skull 
In the days of the ori Hartley-Krause operation, the anterior limb of 
the prescribed horsesho« ision might well sever the supply to the occipito 


the orbicularis palpebrarum, but the paralysis we 


trontalis, and sometimes 
facial distribution and not only the uppe 


are discussing involves the entire I 
branches. The only conceivable relation between the field of operation and 
the main trunk of the facial nerve is through the branch of the great supe1 
irse this nerve lies nearest the operative proc¢ 


lt is protected by a 


ficial petrosal nerve. Ih rt 
dure on the base of the skull posterior to the Fanglion 
t is my belief that when the base of the skull is 
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bared of this process the nerve is exposed to damage and possibly by 
or by hemorrhage within its sheath the parent trunk of the nervus 
suffers. The tardiness with which the paralysis develops after the ope: 
rather bespeaks hemorrhage as the cause. Certainly the paralysis 
be due to any damage to the nuclear centre. Fortunately the progn 
always good. While it is a matter of some chagrin to the operator, the 
can be assured that the paralysis is only transitory. Recovery as a 


é---> 3.8 0m. e-» 


é----% 38 CM <---y 





ns 


Fic. 8.—(A) B.achycephalic skull. (B) Dolichocephalic skull. These illustrat 
scale from the same specimens as depicted above and illustrate the more 

in the narrow skull (45 degrees) as compared with 58 degrees in the broad skull. H 
from the outer surface of the zygoma to the foramen ovale is identical in the two skull 


acute angie ot t 


owe 


slow and complete restoration of function may not occur until six mont 
have elapsed. 

Operative Questions—We have described the operative procedure 
vious publications—the most recent in a contribution to Surgery, G 
ogy and Obstetrics (now in press), therefore we shall not discuss the det 
here. We are convinced that our program of anzsthesia is the most a 


able. No doubt the operation can be performed under local or regi 


anzsthesia but in our experience the patient welcomes loss of consciousness 


The patient has already suffered so much from the apprehension of 
that he or she dreads the thought of the ordeal of an operation if cons: 
of what is going on. So it is best to begin the operation under a gen 
anzsthetic, ether preferred, which is not administered until one is read 
prepare the operative field and place the draperies. In a few minutes 


patient is unconscious, the operation begun and as soon as the g: 


Panvilon 


reached, it is injected with 1 c.c. of 2 per cent. solution of novocain. 
ether is then discontinued, and before the patient regains consciousness 
operation is concluded. Thus the advantage of a general anesthetic wit! 
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minimum amount o! ether Speaking of injecting the gangs 
found it helptul should there be any oozing from the surface of t 
itself to inject into the ganglion, under pressure, norn ( 
has an immediate haemostatic effect. 

The approach to the ganglion may be made through a curv 
which we have employed from the beginning, or through an obli 


but an important teat yf either is a short horizontal limb paralle 


just above ( yvom Chis gives width to the exposure where it 


it | 
needed, that 1s, at the ase of the skull We have continued to pli 


pts 
cotton the foramen spinosum as the simplest way of controlling hemorrl 
from the middle meningeal artery which with its accompanying vein 
always be cut to give adequate access to the sensory root. The periph 
stumps of th vessels are clamped with silver clips at the conclusi 


the O} eTAatiol 


The two essentials tor an orderly, precise operation are proper illu 
tion and control ot bleeding. (he tormer is provided by an illuminat 
retractor frst employs | in this clink many years ago lhe second essent 
is provided tor with a suction apparatus which may be used not 


for suction but, in approaching the ganglion, bluntly to separate dura 
skull. More recently we have added to our armamentarium a septal elevat 
which we use to separate the dura from the surface of the ganglion, that 
be used also tor suctio [he combination 1s ideal and serves a most ust 
purpose when searching, as one must, for a line of cleavage between the dut 
mater and the dura propria, and when separating these two layers until 
surface of the 


gangliot exposed, 
his operation wa escribed in a popular text-book as “bloody, difficu 
and dangerous.” [Exception is well taken to the last qualifying term. Sor 


operations are time-consuming and tedious rather than difficult, but 1 


of the operations are “bl ody”, in the sense that there is massive bleedi 
No doubt there were in the early operations on the ganglion when, judging 
from the literature of the day, the cavernous sinus was torn not infrequent 
Chere is, of course. extraordinary variation in the amount of troublesor 

oozing; In some cas¢t most none. in others constant 


Lal lit OOZINY trom n 
sources that may tax the operator’s patience 


Che essenti 


u teatures in the so-called radical operation for trigen 
neuralgia deals with the sensory root. To Spiller | Spiller and Keen, 


J. of Med. Sciences, November, 1898), credit is given as the first to propos 
section of the sensory ot as a substitute for resection of the Gasseri 
ganglion. Prior to that, resection of the ganglion was the conventional radi 
operation, with only tew years before (1894) a mortality rate of 22.5 
per cent. In [QOI, the | deliberate section ot the sensory root was pe! 
formed in this clinic. Philadelphia Medical Journal, December 14, 1901 
and October 25, 1902 ince that time the operation has been modified it 
certain essential particul notably in conservation of the motor root (1919 


ovW < 
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and in conservation of a portion of the sensory root (1915). The sigt 
of both in the welfare of the patient is obvious. For the occasional 
bilateral neuralgia conservation of the motor root offers the onl 
of relief. This was demonstrated in this clinic in 1926 in the first 
which the major operation was performed on both sides. (J. A 
November 20, 1920. ) 

Conservation of a portion of the sensory root was first considered 
ble proposition and put into practice in 1915, and ten years later | 
Neurol. and Psychiat., March, 1925), a series of twenty-five cas¢ 
recorded in none of which throughout these ten years had there been a t1 
keratitis. The tremendous advantage of this to the patient is apy 
When at a later period from our embryological studies we had a more ac: 
conception and more intimate knowledge of the structures of the ser 
root and Gasserian ganglion, the principle of subtotal section of the root 
extended to a wider field, so that today only that portion of the root is 
which conveys the afferent impulses from the pain area. We are quit 
convinced that, if pain is controlled or arrested in the zone in whi 
paroxysm is initiated, this will be all-sufficient. In some cases, there foré 
have divided only that portion of the root which supplies the zon 
initial paroxysm. ‘That is in a case where the pain originates invari 
the third division, but extends to the territory of the second divisio1 
have divided only the outer third or mandibular portion of the root 
as a rule, especially in cases of long standing, we cut such portions 
root as correspond to the pain distribution. Usually it is the middle 


outer portions, that 1s the mandibular and maxillary, but it may be m: 
and ophthalmic, mandibular and ophthalmic. Any combination is po 


No one may question the absolute justification of conserving the op! 


division of the root, but why bother to conserve the mandibular or 1 
divisions ? Because it reduces the area of post operative anesthesia \\ 


the true “tic” case is quite willing to exchange numbness for pai 


numbness will in some cases be a source of considerable annoyan 
the more we can reduce the zone of anzsthesia, which in the first di 
includes an area as large as that of the other divisions combined, the bett 
for the patient. 

After the Operation.—In the twenty-five years covered by this su 
there has been a striking change in the minds of the doctors, as of the 
people. Twenty-five years ago doctors told their patients, at least many 
them did, that the radical operation was a kill or cure method. It requi 
not a little assurance to ease the patient’s mind as to the freedom fro 
compared with other operations. But the profession knows now, and 
patients too, that the mortality is a negligible factor. I say patients becau 
among the more intelligent often they have taken occasion to inform thet 
selves of the nature of the operation, even to reading from the medical pr 
In the last 269 consecutive operations for major trigeminal neuralgia, t 
mortality in this clinic has been 0.37 per cent. We are not concerned n 


546 








with the operative 1 wea ae ea 
with a high blood pt ire mav he k 

biood pressure falls as it does ten, twenty 

at rest. \ patiet ! urished. del rated. ex! on ; 7 
eating and long suffer will be civ: 
have a brief respite { nein ssel anc att ch 
fluid intake. With a patient over eighty vea 


operation a the Tl ec LPTeal and the expectation I ré i 

\nent the questi t high blood pr ( ( ( ( 
believe that the YO! n of trigeminal neut1 I t he 
hvpertensio1 We lined to tl belief because we ] e¢ 
of instance whicl h blood pre ing Risen i c 
ifter the t e eve chat | 
an imquiry beet ot the roi 
informatio L\ | r found that ' course of tit 

| 
pressure | l ( ( 

But Ol ( f ( ( ( D 
earned the { nse tne ( on oO ( 
root tropl I eTratit troubl eel omp] t We know ] 
it develope erore tf ent | é u made no ere 
to ascertall ’ t | ‘ { ( té hi 
providing e , ( ( cut 
cases there ‘ I . { ( Ope iT 
time and if on 1S | e si t had ec j 
that there ! ( t he é | CC es 
PTratincatiol rie ( ti r elie ittorded 
STOTV oT tl eT ¢ the ( ‘ t hf 1] vy to 
mention not et tient ) ( ho | neo bee 
of paroxysi atta himself or hersel{ esse of cert 
thesias whi met ecom n obse 14 nd are 1 onified t ‘ 
degree. One patient 1 tear thes ensations 1 e the reriy 
a recurren | wher ure ( cur he is « 
Another is emi r e | thece narmc 
sensatio ! el Ko tely ; f exceptio r 
general rul ome Vi 1 ( cleare ll ( tandi r ¢ 
paresthesias and of t omfo O i VDI lvias 
mental stud { the I nt VST | i \ | 
some light upon thes exing phenomer 











RECURRING ULCERS FOLLOWING PARTIAL GASTRECTOMY) 
By Donatp C. Ba.trour, M.D. 


or Rocuester, MINN. 


THE surgical treatment of peptic ulcer, in common with the surgical tr 
ment of other chronic lesions, is not always followed by completely satist 
tory results, nor are they necessarily permanent. In order to lessen tl 
possibility of disappointing results, more radical surgical methods have bee: 
advocated, the most interesting of which has been partial gastrectom 
Although partial gastrectomy is usually the operation of choice for large pet 
forated gastric ulcers, it does not appear to be a reasonable procedure for du 
denal ulcers or for small gastric ulcers distant from the pylorus. In 
removal of a large part of a normal stomach for the relief of a duodenal ulc 
appears to be not only unnecessary but unwise. 

In the earlier advocacy and performance of partial gastrectomy for du 
denal ulcer the plea for such a radical procedure was based largely on physi 
ologic grounds and little consideration was given to remote results. It is 1 
clearly evident that partial gastrectomy for peptic ulcer, particularly duode: 
ulcer, does not necessarily insure perfect digestion, nor does it necessaril 
protect the patient against subsequent ulceration. Several reports of recurri 
ulceration following partial gastrectomy have appeared, one of the most cor 
prehensive being that of Birgfeld who classified fifty-three cases review 
in the literature. This report is based on cases which have been seen in t! 
Mayo Clinic. 

All cases of recurring ulcer following partial gastrectomy were divid 
into three groups: (1) twenty-eight cases in which the ulcer was found 
operation; (2) twenty cases in which a clinical or rontgenologic diagnosis 
(or both) of recurring ulcer was made, but chiefly because of mild symptor 
the patients did not come to operation, and (3) five cases in which the subs 
quent course of the patient was either positive or very suggestive of recurring 
ulceration. The second and third groups are not considered in this rep 
(Table I.) 

Of the twenty-eight cases in which operation was performed, fourteet 
followed resection for gastric ulcer, eight for persisting or reactivated du 
denal ulcer following other operations, and six for gastrojejunal ulceratior 
Classifying these cases according to operation, three followed resection of the 
sillroth I type, six followed resection of the Billroth Il type, ten followed 
sleeve resection, seven followed a Polya operation of the posterior end-to-sid 
type, and two followed resection completed as an anterior end-to-side gastt 
jejunostomy (Tables II and III). 

The cause of these recurrences cannot be established. since recurrence may 
take place when every known factor has been eliminated. The more important 
of these factors are: (1) hyperacidity, (2) operative trauma and technical 
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errors, Su h as injudi IOUS Use OT clamps, poor approximatsr 


and inadequate drainage, (3) gross indiscretions following ope 
example, excessive smoking, ingestion of indigestible food prolo1 
tension, and marked irregularity in meals, and (4) foci of infecti 


thermore, the cause of recurring ulcer in the individual case is just 


to establish as the cause ot the primary ulcer. The most conspicu 
iS that composed Or the o-called ulcer bearing patients who are ofte 
getic, driving persons who cannot adjust their mental and physical act 
to the capacity o1 their nervous system. 
| 

Found at operation at the ‘t 
Diagnosed at the Clini 
Diagnosed or « erated o ere 

Total 

The symptoms of recurring ulcer parallel those of primary ulcet 


important respect: the pain, regardless Of situation radiation, 


Tr sever;rit 


related to the Ingestiol tood \ full cliet usually ageTavates the pain, w hil 


bland food eaten frequently at least partially controls it. This effect of 
is a fundamental point in the clinical diagnosis of recurring ulcer 
Pain may vary greatly in situation, radiation and intensity. It is usu 


diffuse and more to the left, and often radiates into the lower part of th 
abdomen, particularly to the lett side. If it is relieved by normal bowel move 
ment or by enema, involvement of the colon by an inflammatory process ot 
the ulcer itself 1s indicat Pain radiating to the left shoulder in recurt 


ulcer is almost pathognomonic of perforation against the diaphragm. I have 
seen several cases with t complicatior [he pain may be so severe as 


require opiates for control and if there is diaphragmatic involvement 


simulate and be mistaken for primary diaphragmatic pleurisy. Loss of wei 


anemia, and dehydration are commonly associated by reason of the inade« 


amount of nourishment 


In this series of cases the chief complications ot recurring ulcer following 
partial gastrectomy were perforation, hemorrhage, and obstruction. Perfo1 
ation is frequently acute but is usually protected by the colon, omentum, d 
phragm, spleen, pancreas, a loop of small intestine, or the abdominal wall. | 
have met with exampl t all of these types. Usually, however, the pe 
foration is subacute and the inflammatory process may be very extensive. T] 


colon is commonly involved; in one case a large fistulous tract had open 
into the colon giving the characteristic clinical and réntgenologic signs of 
gastrojeyunocolic fistula lhe diaphragm may form the base of the ulcer 


Che inflammatory process may be so extensive as to form a palpable mass 
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Hemorrhage is not uncommon, and may be either gross or microscopic, wit} 


varying degrees of secondary anemia. Obstruction is rarely marked, | 
larly if the Polya type of resection has been performed. 

Fluoroscopic examination in these cases is of great aid in establishi: 
diagnosis. A rontgenologist skilled in interpreting the mechanics of the ston 
ach and the gastro-intestinal anastomosis after various types of resectio1 
in a high percentage of cases, report with accuracy as to whether o1 
lesion is present. In 55 per cent. of these cases examination showed the 


1 


hydrochloric acid to be below normal, and in 26 per cent. there was an abser 
of free hydr chloric acid. 

The treatment of recurring ulcer following partial gastrectomy 
ally surgical. Occasionally symptoms may be sufficiently controlled by 1 
radical treatment, but more often they cannot be controlled and oper 
becomes necessary. 

Pre-operative observation and preparation of patients is exceedingly impor 
tant. The difficulties and risks of operation are definitely lessened by rest 


bed, a bland diet, and the administration of large quantities of fluid 


| ABLI LI. 
Type s of Lesion for Which Secondary Resection was Pe rformed 
R 
Gastric ulcer 
Duodenal ulcer 2 
Gastrojejunal ulcer 
Total 
asie III. 
Types of Resection Followed by Recurrence of Ulceration. 
p 
Billroth | 
Billroth II 
Sleeve resection 
Resection with posterior end-to-side gastrojejunosto 
Resection with anterior end-to-side gastrojejyunostomy 


In the surgical treatment certain general principles should be obser 
It is unwise to attempt a plastic operation, that is, removal of the ulcer a1 
reconstruction of the anastomosis It is also unwise to employ the sat 
segment of jejunum that was used after the primary resection, so this se; 
ment is either resected or, if in good condition after the ulcer is excise 
closed and a segment distal to the closure selected for the new anastomos! 
The operation should be done either without clamps or with clamps so lightly 
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Ulcers entirely in the jejunum, if on the mesenteric side or in the distal loo) 
are either excised or the segment of jejunum is resected. If the ulcer is 
the proximal loop of the jejunum and almost inaccessible because of a sh 
loop, there is at least a fair chance that the lesion will heal if the new a1 
tomosis is made 7 or 8 cm. distal to it. In some cases the ulcer is so aw 
wardly situated and the inflammatory process so extensive and so acute t! 
temporary jejunostomy to permit the inflammation to subside is an exc 
lent procedure. Ina case in which | recently employed this method the patient 
has been completely relieved of pain and it appears that the ulcer has heal 
Such a possibility should always be kept in mind in recurring ulceration, just 
as in primary ulceration. 

Involvement of the colon in the inflammatory process should be dealt 
with after the entire anastomosis has been mobilized. After the colon ha 
been dissected free, it is frequently found that its wall forms the base 
the ulcer. This base is curetted, iodized and plugged with surrounding omer 
tal tags. If a fistula is present the fistulous opening is closed with chromi 
catgut, reinforced with silk, extra precautions being taken in wrapping tl 
area with omentum. 

If perforation against the diaphragm has occurred, the attachment is sep 
rated and the area on the diaphragm sterilized with iodine. 

Finally, the condition of the patient is a factor in determining the type o 
operation, but anything but a radical operation is seldom necessary or advi 
able. The best alternative to such a procedure is jejunostomy. 

The results of operation in these cases of recurrent ulcer after partial gas 
trectomy show the presence of a very intractable disease. As McVicar says 
“There are outlaws in a surgical sense, just as there are outlaws in a social 
sense.” Again it should be emphasized that partial gastrectomy as a primary 
operation for benign peptic ulcers does not afford absolute assurance that 
ulceration will not recur, and if such recurrence does take place, the difficulties 
of any further surgical procedures are often exceedingly great and the result 
none too satisfactory. 

Discussion : Dr. Artuur D. Bevan, of Chicago, Ill., said that in the last 
ten years surgeons have been led to believe by the work of Haberer an 
Finsterer and other German surgeons, and by Moynihan, in England, that 
in handling peptic ulcer a solution had been found very much better thar 
gastro-enterostomy, and that is by actually resecting the ulcer, removing 
And they have led us to believe that recurrence of ulcer after stomacl 
resection was extremely rare. Now, when Doctor Balfour reports that some 
fifty-three cases have been studied, found either in their own clinic, or 1 
cases coming to the Mayo Clinic, from other surgeons, in which recurrence 
of ulcer after resections has been found, it puts a very different light upor 
the whole subject. It shows at once that even resection is not always a pet 
manent cure of peptic ulcer. 

He personally had never felt that it was. He had always felt that pepti 
ulcer was due to the action of certain very definite causes which might per 
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whole laren problem, ti ecide the questiol iS to whether we should | 
a case medically or sut y, to recognize the fact that a resection, no 
how wide, 1s not alway ermanent cure 

One of our Germat eagues made tl statement in regard te ( 


which repeated resect f the stomach had been made: four. I thi 


number. H« ‘eae f ou have an ulcer of the leg, if you amputate t 


Dr HERI \! DRUS ot lLoronto. ( il da - id that tw 


¢ ¢ . ] ] o* 4 f 1 ) 1 \ 7 1 ‘ i . 
ago he attended the er ot the britisl \iedica \ssociation when |] 


sterer gave per o1 tomy tor peptic ulcer | he advocate 
ll cases the re \ e sto ch tor tl CO t1o He reporte 
case just as Doctor Balfour has to-day, in which recurrence had follow 
gastrectomy, necessitat three subsequent operatio1 In other wor 


although he | remove arge portion ot the stomach for peptic ulcet 
recurrence of the ulceration had followed this operation 1 tw ul 
quent operatio! 

Mr. Patterson preferred the operation of vastro-enterastar 
of peptic ulcer d the 1 ritv of the surgeons 
as it is the simpler an er operation, and has been attended | uch 
lent results that it shou the operation of choice her 
undoubtedly in which a gastrectomy is desirable and indeed 1 ats i of 
a cure, but the pendulum is swinging too far in the direction of rastrect 
for the relief of all pept ers, and therefore this paper of Doctor Bali 
to-day is welcome as sl that even gastrectomy does not necessarily 


all peptic ulcer 








CANCER OF THE STOMACH IN PATIENTS OVER SEVENTY 
YEARS OF AGE 
By J. Sue_tton Horsiey, M.D. 


or Ricumonp, Va. 


THE frontiers of old age are being pushed forward. With the 
longation of life the outer limits of middle age extend and old age is 


putting in its appearance later and later. 





Fic. 1 Anterior view of specimen consisting of the right portion of the stomach of patient, Mr: 
J. H., seventy-seven years of age. On the right is the duodenum. There is one soft polyp and ar 
smaller one within the grasp of the pyloric sphincter In the mucosa adjoining is a superficial 
eaten type of ulcer. It is soft, apparently hardly penetrating to the muscular coat. Both the poly; 
the ulcer proved to be a highly malignant type of cancer. (Case III.) 


Probably we can agree, however, that a patient is beginning to get old at 
seventy, and at this age certain changes usually have occurred. No machin 
or organism can work for seventy years without some traces of wear an 
tear that necessarily affect to some extent the functional processes. 
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applicable in young ents must be 1 
anesthesia tl may he — 

not be tolerated in a patient over seventy ee 
sc1ousness In the aved ut anv onet 


time, is sometimes fi ed by cerebral disturbance 
stomach, the kidne VS Oo} t ‘ lung Narcot 
are more dangerous 


+] ] 
One of the well-known lesions that appears mor 


. , ' 

Irequently th im eC 1S ( ‘ ‘ 

most important structur ncerned with the metas 
: ‘ P . 1 ] { 

tasis Of Cancer 1S the atic svstem In the ol 


the function of this syst liminishes Phe 
nodes rarely become « rged unless fro 
marked stimulus, and ymph vessels transi 
feebly. his tends to retard the metastases of « 
cer and gives more hop cure from a1 cal ope 
ation in the aged thar l e with more \ rou 
lymphatic systen 

No one is immortal : t or cure is relative 
operation that ves nt trom the fatal eff 
of a angrenous appel t twel 
to die of apoplexy at eventv merely 1 
life for fifty years. It w ld seem, then. that if the 
is a reasonable chance of marked relief fe: a py 
of at least a few mont! th even a slight prosn. 
patient happens to be over seventy should not be a cont: 

During the past two a halt years I have don 


lor cancer on five patients over seventy earc af - 
this operation was né ered from that whi 

and which has been pul he IN) deta] elsewhere | CCl 
applicable in these casi It is a modification of th 
With the natural relaxat it the tissues in thes« 


culty in approximating the stump of the stomacl 


ransverse colon. so tl litional field fy 


operation COl ts in the 1 nm aft the upper et 1 eal 

i l i th up ad of the 
to the stump of the du enum, flare open bv 1 
anterior Wall Te avou rie nda quartel ncnes atte 
has been place | betwee} ¢ eftiimy nt tha, ‘ 


duodenum, to fix the | a ee ee . 

= AA JUST { () at 
researches of Alvar Kile; nd others 1] a 
lesser curvatur: It tains neuro-mueci 


peristalsis, and the main centre for this is near the 
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CANCER OF THE STOMACH 


there is a secondary centre near the incisura. The incision in the duodenun 
prevents constriction which sometimes occurs if the thick wall of the ston 

is sutured to the end of the thin wall of the duodenum. After this 1 
gastrectomy the gastric contents enter the duodenum and can be immedi 
subjected to the action Of 1ts circular fibres, so normal peristalsis may b< 


at once. By flaring open the duodenum an end-to-end union can sometim« 


t 


be made; but if not, a purse-string suture easily turns in the redundant tissu 


at the lower end of the 
stump of the stomach, 
and this is reintorced by 
bringing over the adj 
cent peritoneal cover 
fat 

This operation, the: 
admits of wide excisio 
of the cancerous area, o| 
ample approximation of 
the stump of the duo 
denum to the stump ol 
the stomach, and at th 
same time limits the field 


of procedure to the regio 





of the excised portion ot 


the stomach. H ficatic f the selian 
The anesthesia has 

ilready been mentioned cal anzesthesia was used in the five cases her 

reported. The method consists in infiltrating the site of the proposed abdom 

inal incision and to some extent blox king off the region of the incision by 

inserting the novocain solution several inches from it. \fter the abdome1 

is opened and the cavity is gently explored the anzsthetic solution is intro 


duced in the retroperitoneal tissues above the head and bi wly of the pancreas 
and then to the left toward the body of the vertebrz above the pancreas 
Other retroperitoneal tissues, as along the root of the transverse mesocolo1 
are infiltrated, and if the patient complains of pain on traction, infiltration 
of the tissues as high up on the left side along the vertebral column as pos 
sible and in the retroperitoneal tissues above the head of the pancreas is again 
done. The anzsthetic used is 0.5 per cent. novocain in which about thre 
drops of adrenalin solution is added to every ounce of the mixture. This is 
made in freshly distilled water to which tablets have been added to make it 


’ 


standard Ringer’s solutiot 


CASE | Mr. C. L. W vhite, retired druggist, seventy-one years of age, admitted 
to hospital, December 27, 192 He was much emaciated For two or three months 
before admission to the hospital there was a dull pain in the upper abdomen, coming 
on after eating he pain wa termittent in character with slight nausea and occa 

sional vomiting There was considerable abdominal distention There had been no 


dot 
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hzmatemesis or blood by bowel. Operation, December 29, 1925. In all of these five 
cases the partial gastrectomy that has been described was done. The stomach was 
somewhat distended, though it had been washed out about an hour before the operati 

On removing the Payr clamp on the stomach it was found that the stump of tl 
stomach was filled with semisolid and solid material which could not pass through the 
stomach tube. It was necessary to scoop out this with the hand. After cleaning 
the stomach as thoroughly as possible the clamp on the duodenum was removed and 
the operation was completed in the usual way. The operation lasted two hours and 
fifteen minutes. The pulse was 72 at the beginning of the operation, and 80 at the end 


The specimen, consistit 


" 


»f the pyloric end of t] 
stomach, measured along 
greater Curvature 23.5 cn 
and along the lesser curvatur 
11.5 cm. There was an 
trating growth in the anteri 
wall of the stomach adjoini: 


the pylorus and along tl 
lesser and greater borders 
the stomach there were a 
enlarged firm lymph-nodes 
Internally there was an ul 
with raised everted margii 
and the stomach wall wa 
thickened, producing aln 
complete obstruction. Micr 
scopic examination shows 
adenocarcinoma of moderat 
malignancy. 

The patient made a ver 


smooth recovery, there bei 


J 
2 


merely a superficial infect 


Piss 2 
ip & ' 
et tf, 

4 

i 


« 
’ 
Oe 
D 
* 
‘era 





in the skin wound. The puls 


' 
I 


vi 
a 


rate never exceeded 100, 1 


+ . 
bel the temperature 99.8. He w 
. discharged on January 2 
Fic. 6.—Section from the cardiac margin of the specimen show 1926, with a temperatur 
ing the mucosa practically normal, without rcinomatous change 08.4 pulse 76. 
but with moderate leukocytic infiltration. (> ) F : 


He gained in weight a! 
was in good health until in October, 1926, when he complained somewhat of occasior 
attacks of dizziness. This apparently did not annoy him seriously, but early in 1927 he 
began having some gastric symptoms. On May 24, 1927, examination showed a rather 
firm mass beneath the abdominal scar. The mass was slightly movable and seemed to b 
attached to the stump of the stomach. The liver was not enlarged. The patient's general 
condition was fairly good. In view of these things and of the fact that histologically tl 
tumor was not very malignant, even though it was rather extensive, further operation was 
advised but was declined. The patient gradually grew worse, and died October 29, 1927 
nearly two years from the date of operation. 

Case II.—Mr. B. C. M., farmer, white, admitted to the hospital, May 24, 1092¢ 
complaining of “stomach trouble.” For the last fifty years he had been subject to “indi 
gestion,” and was relieved only by an ulcer diet. He was emaciated, and had lost about 
fifteen pounds in weight in the past six months. For seven months he had had epigastric 
pain with nausea. The pain was constant, with no definite relation to meals. Th 
nausea increased after taking food. Rdéntgenologic examination showed a large filling 


558 





defect in the pylorus A partial gastrectomy was done M 
lasted two hours and thirty 1 ites His pulse was 90 at t 


tion, and 70 at the end 


The specimen consiste thie pylori end ot the stoma { 
the greater curvature and 1 cm. along the lesser curvatur \l the 
lesser curvatures were enlarged lymph-nodes Qn the lesser rvature the é 








of The grow 

st large ly | L\ 

almost to the end of the specimet Most of them were firm a appeared to be metas 
tases. There was an excavati ulcer with everted maregi he sections shows 
adenocarcinoma of « sideral ilig bout grade 3 

rhe patient developed pneumonia and on this account had a somewhat stort 
convalescence thou the operative wound healed well. He left the hospital June 22 
1926, in good condition, with a pulse of 60 and temperatur« 

He improved and was in good health until early in November, 1926, when he 
had pain in the epigastriun d seemed to accentuate the pain and caused a slight 
nausea. Rontgenologic examination at this time showed that the stomach was apparently 
functioning normally except for rather rapid emptying No evidence of recurrence of 
the cancer in the tomacl A found Physical examunatiot1 s] wed distended vi S 
over the upper abdomen and tenderness over the liver regio No definite masses 
could be felt. The patient di March 21, 1927 There was istory of increasing 
discomfort in the upper abdom witl pre babl enlargement of the liver here was 
necropsy, but death seemed to be due to metastasis 1n the liver 


CASI II] Mr J | H 1t¢ age seventy -Sevel larme! entered the hospital 
February 8, 1927, complainins f indigestion, nausea and vomiting He was markedly 


| emaciated and had lost about fort pounds in weight in the past two years \ bout 
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two years before admission he had suffered periodic attacks in which food seem 
symptoms were relieved by vomiting. He had vor 


“sour on the stomach.” These 
bowel. He was sometimes free from sympt 


no blood, and none was passed by the 


R6ntgenologic examination showed almost complete obstruction at the pylorus 
1927. The stomach was m: 


A partial gastrectomy was done February 10, 


dilated, but the peritoneal covered surface seemed normal. There was an indet 





he preceding figure Note the attached mes 


t to the cancerous mass and was resected with it 


Fic. 8.—Posterior view of the 
which was adherer 


specimen showt 


soft mass about the pylorus, but there was no induration. The lymph-nodes 
apparently not involved. The stomach was greatly distended. There was a quantit 
of solid material in the stomach, and har 


The pulse was 60 at the beginning of the operati 


as in Case I it was scooped out with the 


The operation lasted two hours 
and 66 at the end. 

The specimen, consisting of the pyloric portion of the stomach, measured 12.5 « 
lesser curvature. Externally 


along the greater curvature and 8&8 cm. along the t] 
peritoneum seemed smooth and presented no evidence of infiltration. 
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CANCER OF THE STOMACH 


surface there were superficial ulcerations in the pyloric mucosa (Fig. 1.) Projecting 
into the pyloric sphincter from the stomach was a small polyp-like growth. I 
There was evidence of marked gastritis here was a small mass in the gastro-hepati 


he lesser curvature which on incision contained thick yellowish 


material with no evidence of malignancy lhe ulceration in the pyloric mucosa 


omentum along t 


irregular in contour, and apparently did not extend through the whole depth of 





Fic. 9 Che int r of specime ‘ he ( { re Che \ s large ulcerating 


omat is I wit! I iy I iTne I il I whoict were 


mucosa. Sections both from the polyp and from the margin of the ulcerated area showed 


carcinoma of a high degree of malignancy \ specimen submitted to A. C. Broders, of 
the Mayo Clinic, was graded by him as 4. (Figs. 3, 4, 5 and 6.) 


The patient made a smooth operative recovery, his pulse never exceeding 96. He 


was discharged on March 4, 1927, in excellent condition, with pulse 80 and temperaturs 
about 98. 

He was greatly relieved by the operation, and for several months his health was 
excellent. He developed nephritis, however, and died October 26, 1927, of nephritis 
There was no necropsy, but there was no clinical evidence of a recurrence of the cancer 

Case IV.—Mr. F. C., white, age seventy, farmer, was admitted to the hospital on 
March 31, 1927, complaining of a “lump in the stomach.” He was emaciated, and had 
lost twenty pounds in weight in the past three months. The present illness began about 


three months before admission with loss of appetite and weakness. Pain developed about 
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three weeks before admission. There was no nausea or vomiting, and the patient 
apparently passed no blood by bowel. Ro6ntgenologic examination showed a larg: 
defect in the pyloric portion of the stomach. 

April 5, 1927, a partial gastrectomy was done. The growth was quite exter 
It had invaded the round ligament of the liver anteriorly and some of the meso 
posteriorly. There were a few enlarged lymph-nodes on the greater curvatur 
none appeared on the lesser curvature. The liver seemed normal. The round ligament 
was divided with the electric cautery. A portion of the mesocolon which was 

posteriorly was also remoy 


adherent 


with the stomach. This 
paired the circulation t 
transverse colon, so part 
the transverse colon was 
‘ised and union was 
nd-to-end according t 
technic of Kerr. The oper 
tion lasted two hour 
thirty minutes The 
was 70 at the beginni 
the operation and 78 at 
end, 

The specimen consisted 
the pyloric end of the 
ach and a part of the trai 
verse colon. The specimel! 
the stomach measured 14 
at the greater curvatur: 
9.5 cm. at the lesser cur 
ture. There was alympl 


along the greater curvatur 





near the duodenum which w 


Fic. 10.—Photomicrograph from specimen in the preceding 325 cm. in diameter! 
three figures. The histology is that of adenocarcinoma in which J-<, . ‘ 
the cells are fairly well differentiated and shows histologically a the anterior and poste 
mild degree of malignancy. ( 150.) 





walls of the stomach wer 
extensively invaded. Anteriorly there was attached a portion of the round ligament 
the liver 10 cm. long which had been severed with the electric cautery. (Fig. 7.) Post 
riorly there was attached a portion of the mesocolon. (Fig. 8.) Besides the larg: 
node there were several smaller lymph-nodes along the greater curvature, and none al 
the lesser curvature. Internally the growth showed an excavating ulcer with evert 
margins. (Fig. 9.) The specimen of the colon appeared to be normal. It was remove 
because of interference with its nutrition. Microscopic section showed adenocarcinoma 
the stomach of a rather mild degree of malignancy. (Fig. 10.) 

The patient made a fairly satisfactory recovery except that infection appeared 
the abdominal wound, and a fecal fistula developed from the transverse colon. A 
was eventually discharged and the fistulous opening closed. He left the 
May 5, 1927, with pulse 70 and temperature 08. 

On February 6, 1928, he returned for examination. Until a few weeks before 
time his health seemed to have been good. Examination showed a mass in the uppet 
right quadrant of the abdomen which appeared to be an enlargement of the liver. 


peat 
I 


smooth and extended to just above the navel. The patient’s general condition ap 
fairly good. There is evidently metastasis in the liver. The patient was living wh 
last heard from, but of course the outcome will be fatal. 

Case V.—C. B., male, white, age seventy-five, farmer, entered the hospital 
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I. SHELTON HORSLEY 


years after operation, having had sixteen months of good health. Another 
patient is living with a metastasis in the liver, thirteen months after th 
operation. Another died ten months after operation, having been in good 
health for five months. 

While the results cannot be said to be brilliant, each of the four patient 
that survived the operation had several months of good health. When the 
advanced stage of the disease, the age of the patients and the necessary extent 
of the operation are considered, it would seem that under the circumstances 
the relief obtained justified the procedure. 
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Discussion: Dr. EMMer Rixrorp, of San Francisco, Calif., said that hi 
supposed that just because the patients are elderly the type of malignancy 
less vicious than in younger people, and that the tumor is more apt to occur 
at the pylorus where it produces early symptoms and therefore is mors 
favorable for excision than in carcinoma in younger people and in other pat 
of the stomach. 

He recalled the case of an old lady of seventy-one who was ready to div 
of starvation; had had no food for six weeks except by rectum, but refus 
operation. Her family finally insisted that something be done. The pyloru 
was removed. It was as pretty a case as one could wish for, of a tiny tumor 
that caused complete obstruction. She made an uninterrupted recovery, an 
at the age of seventy-eight blew up with intestinal distention from a new 
carcinoma of the sigmoid. It may not have been new, but it was at least 
another carcinoma. This was removed, and the patient likewise made a goo 
recovery and went into an old ladies’ home, passed her ninetieth birthday an 


was not very far from a hundred when she finally died from something ot! 


1eT 


than carcinoma. 
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MARTIN AND BURDEN 


suprarenal vein. Klee and Koennecke produced contraction of the pylorus by 
thetic stimulation. In his clinical studies Fraser favors the views of Gaskell. P 
believes that hyperadrenalism may be a cause of pyloric hypertrophy and 

of infancy. 

Pyloric achalasia meaning failure of inhibition by which the sphinct: 
remains closed but not spastic is the result of disturbed correlation betwe: 
sympathetic and parasympathetic control. Such disturbances may be caus 
by preponderanc 
sympathetic influet 
or by partial or cor 
plete paralysis of p 
sympathetic or 
fibres. 

The normal mé 
anism of the pyl 
seems to have littl 
do with the empt 
time of the stor 
since Alvarez 
shown that g 
waves often se 
fade away or get 
i 


versed just 
reaching the sphincte1 
so that many hut 
stomachs fail to emy 
properly in spit 


Por vl peristalsis 





patent pylorus. Ach 
lasia and spasm of 


pyloric sphin ter 1 





cause some deg eC 


Fie. 1 Location of pyloric sphincte it distal end of stomach 
marked by short trar ers ! 


gastric retention but 
will not completely withstand the peristaltic push so that emptying, althoug! 
delayed, is finally accomplished by hypermotility. Such delay prolongs tl 
action of hydrochloric acid in the stomach and has been shown to be an impor 
tant factor in retarding the healing of experimentally produced gastric ulcers 
An important function of the pyloric sphincter has to do with the contt 
of duodenal regurgitation which is a natural phenomenon occurring duri1 
both the digestive and interdigestive phases. Boldyreff’s work whicl 
been confirmed by many others showed that the gastric juice which wher 
formed contains 0.5 per cent. hydrochloric acid is later reduced for purpos¢ 
of digestion to 0.15 to 0.2 per cent., the equivalent of a titration of 45 to 55 
decinormal sodium hydroxide. Attention may be called here to the fallacy 


of attaching pathologic significance to high acid values obtained by the usual 
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high acidity may occur in the absence of ulcer and without symptoms. G 
tric analysis affords us very little insight into the chemical workings of th 
stomach, and practically no information regarding the properties of the n 

rial which passes through the pylorus, both during digestion and when the 
stomach is empty of food. The strength of acid impinging on the first portior 
of the duodenum is the important factor in the development of ulcer. Beyor 
this point excessive acid is quickly neutralized so that ulcer in the lower duo 
denum is almost u 
known. The strengt! 
of acid which is 
ejected through th 
pylorus against th 
duodenal cap is dete: 
mined by the degre: 
of neutralization 
the stomach which 
turnis dependent 
upon duodenal regut 
gitation. 

The Strategic 1x 
sition occupied by the 
pyloric sphincter in 
parts to it potential 
powers of mischiei 
for the well being Ot 
both the stomach a1 
duodenum, Its irrit 
bility and sensitive 


ness to reflex stimu 





are registered by 
increased tonus 
Fic. 3.—Anterior half of sphincter ng ! from the underlying failure of normal re 
nce laxation. Such dis 
turbance of function gives rise to changes in the chemistry ot the stomacl 
and in the nature of the material which continually strikes the first portion of 
the duodenum. There are various sources for these reflex stimuli; the most 
common being lesions in other abdominal viscera. The initial symptoms 
most inflammatory lesions of the abdomen are manifested by gastric disturb 
ance which can be accounted for by abnormal behavior of the pyloric sphin 
ter. The symptoms in chronic cases of extra gastric disease often lead the 
unwary diagnostician to suspect disease of the stomach. Hughson showed 
that pylorospasm often follows a simple incision of the peritoneum. [1 
surgical experience appendicitis and cholecystitis are the most frequent causes 
of pyloric disturbance. The rontgenologist often demonstrates it. 
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the Rammstedt operation and the latter by partial excision of the py! 
sphincter have obtained satisfactory results. The existence of ulcer syi 
toms in the absence of a lesion probably indicates that ulcer is not necessari 
the cause of the peptic ulcer syndrome, but that the latter is a manifestati 
of disturbed function of which ulcer may be a sequel. According to Hut 
peptic ulcer is insensitive to even a high concentration of hydrochloric acid 
absence of peritoneal irritation, pain from the gastro-intestinal tract is usu 
indicative of obstruction. Spasm of pylorus which may be painful in it 
offers an obstruction to propulsive efforts of the stomach with resulting 
tention of antrum proximal to the sphincter—an adequate explanation of p 

The symptoms in uncomplicated duodenal ulcer are often absent 
periods of weeks or months although an ulcer undergoing repair has oft 
been demonstrated in this interval. Symptoms are likely to be precipitat 
by nervous strain or by an indiscretion in diet. Such phenomena support 
opinion that the symptoms attributed to ulcer do not depend upon the 
ence of an ulcer and can be explained by quiescence or abnormal activity 
the pyloric sphincter. The fact that ulcer is present in the majority of patient 
who have the characteristic symptoms means that pyloric dysfunction, 
achalasia or spasm, which is the cause of symptoms, if long continued, 
the development of ulcer. 

Experimental peptic ulcer has been produced by a variety of meth: 
and it is characteristic for most of these ulcers to heal promptly. Accordi: 
to Aschoff, acute ulcers occur in the stomach and duodenum with surprisi 
frequency. In about Io per cent. of necropsies on adults, there are scars « 
healed peptic ulcers and in most of these cases there has been no history 
ulcer. Chronic peptic ulcer is a lesion different from any of the above and 
dependent for its maintenance on some change in gastro-duodenal physiolos 
which for reasons previously cited is induced by pyloric dysfunc tion. By 
method of surgical duodenal drainage Mann has produced with regularity 
ulcer in the transplanted jejunum which in most respects resembles clini 
duodenal ulcer. In these experiments, McCann found a normal gastric chet 
ism. Such results seem to show that the jejunum cannot withstand the act 


of normal gastric juice and serve to emphasize the importance of the chemi 





factor in the causation of ulcer. Boldyreff noted that a duodenal ulcer som 
times occurred after ligature of the pancreatic ducts. It seems to be general] 
agreed upon that experimental gastric ulcers are slower in healing wher 
emptying of the stomach is delayed. Bolton has shown that exposure of the 
gastric mucous membrane to an excess of free hydrochloric acid or to th 
prolonged action of normal gastric juice causes gastritis and the formation o! 
multiple small ulcers. By appropriate tests Bolton, Elman, and Ochs hav 
found that in clinical peptic ulcer there is delay, inefficiency, or failure of 
duodenal regurgitation to neutralize free hydrochloric acid in the stomach, the 
result of spasm or achalasia of the pyloric sphincter. It is not uncommot 
for the observant surgeon to find hypertrophy of the pyloric sphincter it 
cases of duodenal ulcer. 
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cannot be conveniently maintained. The basic disturbance, pyloric achala 
remains unaffected or readily recurs. Regarding the medical treatment of 
peptic ulcer, Crohn and Reiss say, “Unless relief is had from the pyl 
spasm, we fail to note the disappearance of subjective symptoms.” Ga 
ulcer may heal in the absence of any form of treatment. Both Lewisoh 
Whipple cite cases in which gastric ulcers verified by operation were show: 
at autopsy to have completely healed although no form of treatment had beer 
carried out. 

In the treatment of duodenal ulcer, Judd prefers excision of the ulcer 
combined with removal of the anterior half of the pyloric sphincter, complet 
ing the operation as a gastro-duodenostomy. Of his cases 60 per cent. wer 
cured and g2 per cent. benefited. Gastric analysis showed little change fri 
the condition prior to operation and the emptying time of the stomach w 
normal. In patients presenting a history of duodenal ulcer and in whom 
ulcer was found nor any lesion to account for the condition, in such cass 
both Payr. and Shoemaker have excised the anterior half of the sphincte: 
without opening the submucosa. They report favorable results. 

It is our opinion based on reasons previously given that peptic ulcet 
whether in the stomach or duodenum owes its existence to spasm or achalasi 
of the pyloric sphincter. It is possible that this condition could be correct 
by appropriate drug therapy if such were known, or by division of the nerve 
to the part, as advocated by Schiassi, if they could with certainty be ident 
fied. A sure method for abolishing the activity of the sphincter is remo 
of its anterior half. 

The procedure for the submucous removal of the anterior half of th 
pyloric sphincter is as follows: 

With the stomach exposed the location of the pyloric sphincter at 
distal end is readily identified by the short transverse veins. If there 

| any doubt as to the exact site of the sphincter mechanical stimulation of 
the pylorus by tapping with an instrument will cause it to contract whet 
it can be seen and felt. 
By drawing the stomach out and to the left the assistant exposes th 
| gastro-duodenal area under tension. The veins above and below the sphinctet 
are ligated by catgut on a curved needle, the ends being left long to act 
traction sutures. A transverse curved incision is made on the duodenal sid 
and another on the gastric side of the sphincter. These incisions should b 
made with a sharp scalpel and carried down to the submucous layer whic! 
is recognized by its small blood-vessels. In order to facilitate its removal 
the sphincter should be thoroughly freed by sharp dissection from th 


underlying submucosa. The sphincter is now cut across at its lower border 


: At this point care is necessary to avoid opening into the bowel. Should 
this occur the opening can readily be closed by suture without interfering 
with the operation. ‘The strip of tissue containing the sphincter is now 
peeled from the underlying submucosa with the aid of a scalpel and cut 
across at its upper border. The only bleeding occurs as a free ooze from 
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THE DILATED DUODENUM 
By Joun E. Summers, M.D. 


or OmMAHA, NEBRASKA 


ALTHOUGH the literature of surgery contains a considerable numbet 
illuminating articles written by surgeons upon the chronically dilated du 
denum, it is only lately that internists have begun to pay any attention 
the subject. Books upon internal medicine hardly mention this pathology 
differentiated from that of gastric, gall-bladder, or even duodenal ulcer 
pathology, which it so often imitates. Only one book—that of Duval 
his collaborators '—-has discussed the dilated duodenum in a_ worthw! 
fashion, and only two works on surgery in English, mention 
thing helptul. 

The title of this communicetion refers to the chronically dilated duodenu 
The acute dilatation of the stomach is, I believe, the after-clap of a chron 
dilated duodenum developed by some obscure irritation within the duodenu 
or mechanical pressure from without at the area of the cause of the chror 
dilatation. Rokitanski* suggested this in 1849. 

In practice, the pathology of the symptomatology of the upper quad: 
of the abdomen, particularly on the right side, is daily a question as to 
identity of its specific location, and we must acknowledge that it is sometin 
difhcult to differentiate with accuracy the primary location involved. Som 
thing has been done to clear up the maze with which the dilated duodenur 
has surrounded the symptomatology, not infrequently attributed to ulcer 
the stomach or duodenum, cholecystitis, and chronic pancreatitis, but in 
absence of positive X-ray corroborative findings, nothing conclusive has be 
worked out. There are, however, rather suspicious symptoms which n 
make one think of a dilated duodenum. The Cleveland Clinic * has recent 
published the expression of Doctor Crile and his collaborators in this resp 
They think that they have arrived at a position where they may concl 
“that chronic dilatation of the duodenum is a clinical entity”. As Ada 
says,* discussing the question of diagnosis, “It would seem more reasonal 
to state as Moynihan has with regard to gastric ulcer, that the only 
persons who can make the diagnosis with certainty are the radiologist and t! 
surgeon, and the latter can only do so after the abdomen is opened” 

Inflammatory adhesions resulting from gall-bladder infection or duodet 
ulcer, not infrequently deform the first or second portions of the duodenut 
likewise there may be some angulations resultant from congenital bands, 
none of these is apt to produce interference with duodenal function except 
occasionally, when temporarily so much angulation is produced as to caus 
more or less obstruction which is reflected in stomach retention.  Thes 
attachments are supramesocolic and are in evidence symptomatically, causi 
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mentally so. All resources for a positive diagnosis were again and again ex! 
't was decided that the young woman was probably suffering from a low grade i 
of her gall-bladder. She was operated upon by me January 17 


4) 


1927, in the 
Hospital. On exposure the stomach and gall-bladder, to my eye and touch, wer 
but the duodenum was markedly dilated by the pressure of a band in the m 
which I could not divide. A duodeno-jejunostomy was done. The patient mad 
recovery, her nausea disappeared, appetite returned, and she was a new young 
Unfortunately a mishap occurred. Six months later she developed progressive s 
of an intestinal obstruction. This was taken care of by dividing a band 
encircling the upper ileum. The gall-bladder was removed at the same oper 
her physicians were confident it harbored trouble. My opinion is that this gall 
was normal, although the pathologist reported it as a chronic cholecystitis, Gr 
The young woman is to-day in fine health, having gained thirty-five pounds 
Her nausea, headache, and nervousness are gone. 

Case II.—A woman, age thirty, a nurse, entered the University Hospital 
assigned to the neurological department, May 7, 1927. Her history showed 


1900 she had been diagnosed as having a gastric ulcer and had been on diet tr 


] 


for one year. Since August, 1922, she had constantly complained of anorexia, 


ness, frontal headache, nausea, and vomiting (bilious). Her appendix had been r¢ 


and this operation was followed by another for adhesions. She had had 
phlebitis as a complication. Present symptoms: Weight about eighty-five pour 
in upper abdomen and back; the whole abdomen hyperasthetic. At this time | 


7 


her as suffering from a chronically dilated duodenum and said so. The X-ray 


was confirmatory. It said in brief, “Good duodenal cap; second part seems 


third part dilated and filled with barium”. I did a duodeno-jejunostomy) Che 


bladder was normal. She was in my office recently, has gained twenty-five pound 


| 
is in excellent health. All of her symptoms have disappeared although she 
stomach disturbs her at times. 

Case II].—A man, thirty years of age, a rancher, entered the University H 
April 30, 1927. He was thin but rugged. His history dating back, suggested a 
ulcer or a mild gall-bladder infection. He had frequent attacks of pain in the 


abdomen and had acquired a mild but positive morphinism which was obscurins 


had headache and vomiting. Careful laboratory tests as to gastric or duodenal 


gall-bladder infection were negative, yet we believed that he had pathology in the 


upper quadrant justifying exploration. All that I found was a markedly dilat 
portion of the man’s duodenum, caused by a compressing mesenteric pedicl \ 
jejunostomy was done. The result was extremely satisfactory. Unfortunately 
drifted and we have lost touch with him. 

Case 1V.—A young woman, a nurse, was a headache sufferer and had had 


attacks of cholecystitis which interfered with her duties. I operated upon her 


9, 1927. Her gall-bladder looked quite normal but I removed it. It turned out 


a “strawberry” gall-bladder. The third portion of her duodenum was markedly) 
by a peritoneo-mesocolic band which I divided. It was interesting to see the 
duodenum collapse as the band was divided. The recovery of this young won 
been most satisfactory. 


Case V.—A rather spare woman, age forty-nine, married, no children, entere 
o] 


Clarkson Hospital, February 1, 1928. For more than a year she had been cor 
of headache, nausea, belching, and bilious vomiting. She had complained of pai 
upper abdomen for several years. This pain radiated toward the back. She 


considerable weight. An X-ray disclosed a very much dilated duodenum. Peri 


was plainly seen traversing the duodenum and then changing to reverse peristalsis 
entire duodenum hung as a loop—its bottom coming below the crest of the ilium 
was apparently some undetermined interference at the duodeno-jejunal juncti 


was operated upon by me February 10, 1928, and a duodeno-jejunostomy don 
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operated in 1900, and found no other lesion than a premesenteri 


of the third portion of the duodenum. Petit described and execut 


deno-jejunostomy on the cadaver in 1900. Finney, in 1906," deseri 
plete stenosis of the duodenum from mesenteric origin, as 
indigestion. Important articles by Bleodgood‘ and Kellogg 
perhaps most to direct attention to the dilated duodenum. The pet 


of Ek. P. Ouain of Bismark, N. D., and his very recent translatiot 


book will do much 1 


the future to interest the professio 
neglected field. 
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Discussion: Dr. LEONARD FREEMAN, of Denver, Col., calle 

a form of obstruction of the duodenum that is a persistence fror 

He had seen quite a number of these cases, perhaps because he | 

ing for them; because what one does not think of and does 


is not apt to see. 
The duodenum goes downward a short distance and then acro 


and then is attached higher up at the duodeno-jejunal angle, the 


fourth being free, but not the remainder, which is imbedded ir 
tissue. In fetal life the whole of the duodenum is free. is mucl 
has a mesentery of its own. This sometimes persists into latet 


the duodenum instead of passing across the spine rather hig! 


in a long loop, down toward the pelvis. Doctor Summers menti 


case in his paper. But when it sinks low down in this way it n 


always attached high up by the ligament of Treitz. That is alw: 
stant point of attachment. Like hanging a rubber tube over a nail 


kinked off at the point of attachment. Not only that, but there is 


at this point. This loop of duodenum being free and filled more o1 
intestinal contents, sinks toward the pelvis and makes the kink gré 
difficulty being increased, as time goes on, by thickening and cont 


the supporting ligaments. 


If those who are operating for 


lilatation of the duodenum will 
fully, they will find that such a condition as this is responsible 1 


often than has been generally recognized. | 


I 


freeing the point of attachment and sometimes by a duodet 


Oo-1¢ ull 


according to circumstances. 
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THE VALUE OF THE RECTAL TUBE IN OPERATIONS 
FOR ACUTE ABDOMINAL CONDITIONS 
By Herpert A. Bruce, M.D., F.R.C.S., Ena. 


or Toronto, CANADA 


Fora number of years [ have been in the habit of inserting a rect 
more properly speaking, a colon tube, before closing the abdomen after 
ations for many acute abdominal conditions with such striking results 
I thought it worthwhile to bring it before this association in the forn 
special communication. I got the idea from seeing Sir Arbuthnot Lan¢ 
a long rectal tube in ileo-colostomy, and observing how free these 
were from distention and how easy it was to keep their bowels open 

A colon tube (32 inches long, with an eye at the side as well as th 
passed with a corkscrew motion by an assistant or nurse, can be guick 
past the “tricky” rectum and through the sigmoid to the splenic flexut 
higher, by the surgeon with his hand in the abdomen. It will then b 
how difficult or impossible it is without such help to pass a rectal tub 
or beyond the sigmoid, as it almost invariably becomes arrested at a 
about four inches above the anus and then bends on itself and double 
within the rectum. With the hand in the abdomen, it can be guided past 
point and by alternately feeding the bowel over it and pulling on the tul 
can be made to pass to any distance. It should be passed well above th 
moid as far as the splenic flexure, so as to ensure its remaining in po 
It should then be secured by a stitch to the skin near the anus, and 
left for from four to six days as occasion may require. 

The chief benefits to be derived from its use are: 

1. It permits of easy escape of gas and prevents distention 
large bowel. 

2. By holding the sigmoid flexure and the mesosigmoid across the brit 
the pelvis ‘it forms an effective shelf which prevents the small intestin 
ting into the pelvis. 

3. It enables one to give saline and glucose high up into the colon wher 
will have a better chance of being absorbed, and also to give enemata whet 
they will be most effective. 

One of our greatest concerns after an operation for diffuse septi 
tonitis, is to get an evacuation of the bowels the following day. This is er 
facilitated if the colon tube is beyond the sigmoid, thus enabling the enen 
pass as high as the cecum. In fact I feel confident that the overdistenti 
the intestines in paralytic ileus will be prevented in a considerable numbet 
cases by the colon tube. It should be used in all cases of peritonitis f1 
whatever cause: in all cases of intestinal obstruction, whether mechanical 
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RESECTION OF THE PANCREAS 
By Joun M. T. Finney, M.D. 


AND 


Joun M. T. Finney, Jr., M.D. (By Invitation 


or Battimwore, Mp 


IN PRESENTING this report of a single case of successful res¢ 
large portion of the pancreas, it is our purpose to draw attentior 
dition possibly enlarging the field for the employment of surger) 
additions to our knowledge of the function and diseases of the par 
revealed through clinical and laboratory research, have called attenti 
condition reported as one potentially surgical in character (Owl 
no doubt, to the influence of Mikulicz’s well-known oppositio1 
procedures of any sort upon the pancreas are comparatively rar 


ularly those for primary disease of the gland, involving resection of 


of its substance. Nevertheless, the literature on the subject of 


] 


surgery, both experimental 


and clinical, is fairly voluminous. But 
careful and exhaustive review, we are unable to discover the report 


case similar to the one we are pr« senting. 


Case Rerort.—Mrs. C. W. J re fitty-three years, white, wid 
to the Union Memorial Hospital, Baltimore, December 2, 1927. SI 
been carefully studied by physicians, both in this country and abroad. Sh« 


to us by Dr. T. P. Sprunt of Dr. L. F. Barker’s group, to whom w 


most of the laboratory reports 


Complaint.—Spells of confusion, with mental lapses and strange bel 
the past four years. Low blood sugar 

Family History.—Father and mother living and well at eighty-nine and 
vears respectively Four sisters and brothers alive and well One _ brot! 


tuberculosis. Husband died five years ago, at the age of forty-nine. 
pancreas. Never pregnant 
Past History —General health fair Has been nervous and troubled 


and constipation all her life No serious illnesses At the age of twent 


severe nervous breakdown, characterized by marked depression iy 
recovery was slow For about a year following her husband’s death, 
a period of rather marked mental depression, largely influenced, in all 
unfavorable environment. She lived in the same house as her husband's br 
had an old infantile paralysis, associated with convulsive seizures and mental 
[his worried her greatly She then moved to the home of her fathet 
pronounced religious fanatic. Later, she took up teaching, to occup) 
found herself much older than the other teachers with whom she was 
great difficulty in making the new adaptations necessary It was at ab 


four years ago, and coincident with the menopause, that the first attacl 

Physical Examination—Head: Occasional headache Has worn 
vears. Much trouble with teeth; infrequent tonsillitis; prominence: 
several years. 


Cardio-re Sf lrator) Esse ntially negative 








FINNEY AND FINNEY, JR. 
Blood Chemistry, September 17, 1925.—Uric acid 5.8 mg. per 100 c.c.; NP? 


mg. per 100 c.c.; Sugar 228.5 mg. per 100 C.c. 


- 1 


One week later, September 25, 1925.—Sugar 134.0 mg. per 100 c.c.; hemog] 
per cent. Red blood cells 4,864,000. White blood cells 8,500. 

Kidney function (phthalein output) 42 per cent. in two hours. Exactly 
later, September 25, 1926, the blood sugar had dropped to 41 mg. per 100 « 
month later, October 26, 1926, the fasting sugar at 8 A.M. was 79 mg., which { 
a glucose tolerance test rose rapidly to 232 mg. at 8:30 a.m., then dropped sl 
196 mg. at 9 A.M. and to 192 at 10 A.M. During this time, the specific gravit 
urine varied from I.010 to 1.020, but at no time was there any sugar in the wu 


During May, 1927, a blood sugar report was 30 mg., fasting, and only 70 


glucose. The laboratory observations made just prior to her admission to the 
for operation show essentially the same findings. 

Gastric analysis was normal, with free HCI content of 26 per cent.; total 
of 50 per cent. Stool examination negative. Urine negative, except for faint 
of albumin. A wide series of protein sensitization tests were all negativ 
Examination: October 3, 1927. Hzmoglobin 80 per cent. Red blood cells 4 
White blood cells 6,200, with a normal differential and platelet count and no 
cells. Blood Wassermann was negative. Uric acid 3.4 mg. per 100 c. NP} 
mg. per 100 c.c. Blood sugar (fasting) 52 mg. per 100 c.c. Blood sugar th I 
day (done after basal metabolic test) was 40 mg. per 100 c.c. 

Glucose tolerance test showed blood sugar content of 52 mg. before admini 
192 at % hour; 135 at 1% hours; 111 at 2% hours. This gives a normal readir 
for the abnormally low fasting blood sugar to begin with. No sugar appeared 
urine at any time. Two basal metabolic readings, at differer.t times, gave minu 
minus 6 respectively. The spinal fluid showed a negative cell count and globulit 
negative Wassermann and sugar content of 34 mg. per 100 c.c. 

Many subsequent blood sugar estimates were essentially the same as tl 
above. 

There were certain other experiments of considerable interest and importa 
were tried. At one time, ten units of insulin were given hypodermically, 
immediate production of an attack. From this attack she recovered with equal 
following the intravenous injection of a glucose solution. On another occasion 
of insulin were given intravenously, together with twenty grams of glucose, witl 
production of an attack. At the time of these experiments, the blood sugar vw 


normal level before the insulin was given. During the attack, it was very 1 


20 to 30 mg. per 100 c.c. Immediately after recovery, following the injectior 
glucose, it had again become normal. On the other hand, at another time, whi 


fasting state, with a very low blood sugar, near her danger level, a hynodermi 


of 10 minims of adrenalin prevented the occurrence of an attack, and an | 
the blood sugar was found to be normal. The same result was obtained by thx 
of pituitrin, hypodermically and, also, though less promptly, by the uss 


tt 


intranasally. Ephedrin solution had no effect whatever in warding off ar 
Patient was examined by Doctor Hohman of the Department of Psychi 
<eported as follows: “If it were not for the fact that there is a very striking 


of the blood sugar and that the taking of carbohydrates aborts the attacks 


would be that these attacks were certainly hysterical”. 

From these various studies, we felt that it had been shown pretty conclusivel 
that the attacks were always associated with and, therefore, presumably due t 
hypoglycemia; (2) that there was apparently a plentiful store of glycogen in tl 
and that it could be readily mobilized by taking food, or by the exhibition 


drugs, namely, the injection of adrenalin or pituitrin, or the use of pituitrin 
spray; (3) that there was a marked sensitiveness to insulin, even in exceeding] 
doses, as evidenced by the rapid onset of a typical attack immediately foll 
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glucose solution intravenously, 


following the operation, her co 


normal, blood sugar 247 mg. 


+} 


{ 
1¢ 


For the first three or four day 


from rather persistent nausea at 
December 4 
plus sugar reaction in the urin 
which sugar was observed in th 
December 5, the pulse and 
120, the latter to 104 The w 
in the lateral incision, although 


temperature. Blood sugar 140 


the day atter tl 


sugar, it was thought wise to beg 


\ 


154 


Z. 
amounts, every two hours. December 
following a dose « f glucose Deceml 
On the ninth day following oper 
a slight reaction about II A.M., wh 


fingers and toes tingled and the 


glucose brought the patient out 


dition, except for some slight evidence 


removed and Dakin tube inserted 


was no evidence at any time of | 


time of operation that owing to t 
was unnecessary The danger 


drainage track, such as occurred 


her 


+1 


From December 12 to December 


usually the first thing in the mornin; 


of these attacks were severe, n 


complaining of uncomfortable set 


facial grimacing and general rest 


drams of glucose immediately ab 


that these attacks were much mor 


operation. The | 


former figure. The wound was 

after the institution of Dakin 

temperature practically normal 
December 20—the eighteent! 


patient grimacing violently, « 


V¢ 


screaming. At all times she was 


few minutes of taking a few m 
subsided. It was followed by a 
Vena pt 


for the rest of the day 


was 50 meg. 


(A glucose tolerance 


lood sugar during 


cl 


( 


blood; 198 mg. after one-half hour : 


From this date until her dischar 


frame of mind; sure operation 
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At the meeting of the American Surgical Association in May, 19! 
reported a case of successful resection of a large portion of the pai 
for a solid tumor which we thought at the time was malignant, but 
proved to be a benign cyst-adenoma. The status of surgery of the par 
has changed very little in the intervening eighteen years. There still 
the disposition to regard the pancreas as an organ which is to be sur 
shunned, if possible. 

Judging from the literature and from personal experience and obset 
the commonest surgical condition met with in the pancreas, is the fort 
of cysts. Since they are essentially benign in character, all that is nec 


in dealing with them is excision or enucleation of the smaller cysts 


possible; marsupialization and drainage of the larger ones, when nec¢ 


demands, (Santy, Dennis, Riese, etc.). 


One branch, however, of the literature has been considerably enri 


during the intervening period, by reason of the late World Wat 


the subject of traumatic injury to the pancreas, chiefly in the arti 


Wallace, Makins, Maisonnet, Korte, Haberer, Bardeleben, etc., and a nu 


of scattered cases referred to by Riese in his excellent monograph on su1 


of the pancreas. There are also occasional reports from civil practi 


trauma to this organ. One very interesting article, that of Kubota 
with the various aspects of experimentally produced trauma of the | 
in animals. 

Acute hemorrhagic pancreatitis continues to be somewhat of a “bu 


to surgeons, although, fortunately, it is of comparatively rare occur 


(Hoffmann, Riese, etc. ). 


Occasional reports are to be found of cases involving resection of 


Many of these are cases in which the pancreatic resection was merel\ 


dental to, and necessitated by, a massive resection of stomach or bowel 


raalignant growth, which had involved the gland secondarily. (Bier, K 
etc.) We have recently removed both the spleen and a portion of 

of the pancreas, in the course of a sub-total gastrectomy for carcinoma 
ing all these organs. There are a few isolated reports of resecti 
primary growths, both benign and malignant. Of the benign tumors 
are on record adenoma, fibroma, endothelioma, angioma and lym 


In most instances, the tumors presented no particular difficulty in remo 


they usually enucleated rather easily, (Cohn, Korte, Tancre, Armani, Set 


1 


quoted from Riese and Kleinschmidt). Of the malignant tumors, the: 


a few cases of sarcoma and lympho-sarcoma on record, (de Quet 


Martens, Malcolm, etc.). The commonest malignant tumor is carci 


usually situated in the head of the pancreas, and hence lending itsel! 


freely to surgical treatment. In Bavaria, Kolb, among 8,777 deat! 
cancer in males, found 54 pancreatic cancers; in 11,266 deaths from 
in females, 50 pancreatic cancers. In two-thirds of all these cases, th 
was situated in the head of the gland. 

In any attempt to eradicate a growth in the head of the pancreas, 
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INTERPOSITION OF A LOOP OF ILEUM TO REPAIR 
DEFECTS IN THE COLON 
By Harvey B. Stoner, M.D. 
or BaLtrmore, Mp 
IN A previous communication,! the writer has presented an experim« 
study on the use of loops of ileum as grafts between the divided ends of 


colon, and has referred to the scanty literature on the subject ( Vignol 


; 


Sores! 3). This work was qaone entirely upon dogs. It proved the Do sibil 


i 


_ 


of segments ol ileum being Suk 

cessfully interposed between the 
divided ends of the colon, with 
complete preservation o1 the fun 

tions of digestion and qaerecation 
in spite of the abnormal rrange 
ment of the intestinal loops. \ ig 
nolo = has reported a case that was 
to all intents a success, although 
the patient's clisease prevent d the 
completion ot the operatio1 It is 
the purpose of this 
sent a successtul « 
which this principle has been em 
ployed. The report is considered 
worthwhile, not only because of 


the success of an extremely novel 





procedure, but also to call atten x la S hierdie Wedel 
tion to an adaptation of the meth- S2wi"s tube entering a eee 
ods of grafting to a field in which ™ 


it is believed it may be used more often, with benefit to the development 


} 


of abdominal surgery 


he case report, reduced to its essential features, foll 


The patient, a oul \ ma ot twent even years was first seen oO! Janu 
1928, being referred to me by Dr. Stephen H. Watts, of the University of Virginia. S 
had undergone two previous operations, the 1 rece st importa 
concerns her present condit being on June 10, 1092¢ essential features 
operation, as supplied through the courtesy of the re performed 
follows. Through a midline suprapubic incision, a large mass was found 
lower abdomen. After much difficulty in exploring this ma it was found 
sigmoid, rectum, left ovary and tubs An abscess in the cul-d Ss open 
ing two hundred or three hundred cubic centimetres thi ellow pus het 
almost complete obstruction at the lower sigmoid and upper im, which were al: 

Sangrenous in appearancs \s no improvement took place afte1 applying hot pact 
was felt that this portion of the bowel was beyond regeneratiot Due to this conditi 
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of the sigmoid and rectum, and to the inflammatory disease of the surrounding 


colostomy with drainage was considered the best procedure. 


inches to the left of the midline, the upper rectum and lower sigmoid were d 





Fic. 2.—Stump of colon at A, containing barium, 
and rectal tube in short pouch of rectum at B, with 
large defect between, due to removal of sigmoid 
ing directly through the stoma. Rectal 


haps ten centimetres long, ending blindly. 


the blind end. (Fig. 2.) 

It was decided to attempt a res 
toration of the continuity of the bowel 
to the anus, mobilizing the descending 
colon if possible; if not, trying to 
bridge the defect between descending 
colon and rectum by interposing a loop 
of ileum, 

Operation, January 12, 1928, 
Church Home and Infirmary, Balti 
more ; ether anzsthesia; the large mid- 
line scar, which was found to consist 


‘ 


f nothing but skin and peritoneum, 
was excised. Numerous adhesions wer¢ 
found between the small bowel and the 
pelvic contents. The descending colon 
was explored, and found so short that 
its mobilization was considered inade 
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flank and March 3, a definite abscess here was opened under ether, and a consid 
amount of pus evacuated. This abscess seemed to be entirely extra-peritoneal \t 
same time the colostomy opening was detached from the skin through an oval 
and turned in through a purse-string suture in an attempt to close it. The inci 
packed with gauze and not sutured 

Following this operation the patient gradually improved. Temperature pr 
became normal and remained so. Patient’s bowels continued to move per rectut 
mally. Vomiting ceased entirely and so did the abdominal pain. It was quit 
that these unfavorable symptoms had been due to the deep abscess just describ: 
patient gained weight and was soon up and walking around. However the colost 
sure was unsuccessful. After a few days the sutures on the stump of colon cut 
the bowel re-opened. Very little drainage took place through it and as the patient 
been in the hospital a long while, it was decided to let her go home with the col 
still incompletely closed, hoping that it would close spontaneously. If this fails 
place it should prove a simple matter to close the colostomy at another operatior 
the patient has completely recovered her strength. (X-ray plates after operatior 
3 and 4.)* 


To capitulate briefly, a patient deprived of the whole sigmoid flexuré 
existing nineteen months with a colostomy, has been restored to nor 
powers of defecation by interposing a loop of ileum between the descet 
colon and the rectum. There are a number of cases being done now in whi 
the rectum is removed with the sigmoid when the latter is diseased. It 
sible that in some instances the rectum may be preserved without prejudi 
the necessary completeness of the attack on the disease. If such be th 
the method herewith presented offers a chance for the restoration of 
defecation and the avoidance of a life-long colostomy. There is a furt! 
possible utility of the same principle. Growths of the descending colo: 
sent a special problem because of notorious difficulty in securing good 
moses between the ends. If the whole left side of the colon requires remo 
either because of disease or to avoid the unsafe anastomosis of the descet 
ing colon, it would be possible to place a graft of ileum between the transver 


colon and the rectum, should this prove desirable. 
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* Addendum. Since this paper was written a letter from the patient announced 


closure of the colostomy as being practi ally complete. 
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THE MIKULICZ OPERATION FOR RESECTION OF 


ITS ADVANTAGES AND DANGERS 


By Water E. Sistrunxk, M.D 
OF} Ro HESTER MINN 
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growth is left in apposition with the surfaces of the abdominal wound, 
infection and possible fatal peritonitis may occur. Carcinoma cells 
likely to become implanted in the raw surfaces of the wound before t! 
has been cut away, and later produce local recurrences. It may not alw 
possible in such cases to remove as much of the wall of the bowel and 
mesentery as is desired, and recurrence at the site of tke resection is 
to develop. If the mesentery of the bowel is short, as is seen in 
infected growths, so much tension is necessarily used to lift the looy 
pletely out of the al 
inal cavity that slou 
of the wall of the 
through interference 
its blood supply may 
cur, and this may « 
infection of the wour 
Large Growths 
ciated with Inte 
Such growths in the 
moid flexure are 
associated with short 
ing of the mesentet 
the sigmoid, due either 
chronic changes resulti 
from infection 
cedema, and in these « 


1 


many of the difficu 





noted in the first 
are likely to follow 
Fr 5 Colosti my in transverse color $s a preliminary to 


seumttions of aihesent cacdiaemn of siamcid br the Mikalics 2%) Operation if used 
primary procedure 

Growths Associated with Obstruction—Most carcinomas in the sign 
flexure associated with obstruction are infected with virulent organisn 
which also have invaded the walls of the obstructed bowel for a consider 
distance. If the Mikulicz operation is used in such cases, infection of 
wound or fatal peritonitis will often follow the operation. Because of 
obstruction, it is usually necessary in such cases to open the bowel earliet 
than usual, and the soiling from such a procedure may also produce infectio 
of the wound or fatal peritonitis. 

Growths in Sigmoids with a Short Mesentery in Obese Patients 
Thick Abdominal Wall—lf patients are obese the mesentery of the sigmoi 
flexure is often short and contains a large amount of fat. The subcutaneous 
fat of the abdominal wall in many such instances is from 6.25 to 10 cm. thick 
In such cases, even though the growth is small and associated with slight 
infection without obstruction, it is often difficult satisfactorily to lift it con 
pletely out of the abdominal wound by the Mikulicz method and the looj 
brought out may be left under considerable tension. The tension may ser! 
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Discussion: Dr. CHartes N. Down, New York City, said that the 
licz operation is one which he had worked over a good deal and had tri: 
under various conditions. He agreed absolutely with Doctor Sistrun! 
Doctor Gibbon that the performance of a cecostomy is a great ad\ 
where there is obstruction, and that it obviates many of the conditior 
which the Mikulicz operation was at first done. However, with our pr 
facilities for diagnosis, there are a large number of cases who have a 
carcinoma of the sigmoid, or perhaps of the splenic flexure or trai 
colon, on whom the diagnosis is made before they have real obstructio1 

One makes an error in considering that the Mikulicz operation co: 
in simply drawing a loop of diseased intestine outside of the abdominal 
securing it there and allowing it to necrose. Mikulicz used to do 
deal more than this in his later operations. His procedure diminishes sey 
and thus secures the recovery of some patients who therwise would 
recover ; but it does not at all necessitate an incomplete operation. 

It is not necessary to restrict oneself to a small incision through wl 
little loop of intestine may be pulled. One should make a large e1 
incision near the mid-line, when the growth is low, so that a suitabl 
tion of the pathological condition can be made; so that one can tal 


what lymph-nodes are necessary; so that one can see whether the 


lyri 


has metastases in it, and so that one can mobilize the gut and then b 
the desired portion through a separate intramuscular incision in the 
part of the abdominal wall. The danger of recurrence is no greatet 
less than in other types of thorough resection. 
On this basis, the afferent and efferent portions of intestine can be 
together for a suitable distance and proper spur formation thus obtai 
The likelihood of hernia is diminished, because the gut comes throug] 
) small incision and the surreunding abdominal wall heals kindly lempot 
ligatures can be applied to the intestine at its emergence from the abdon 
wall and the redundant portion can be excised; thus aiding cleanliness. 
When operating on these growths of the large intestine he had usu 
found that there is a great deal of fat in the intestinal wall, that the per 
toneum lies close to the intestinal wall only for a distance of one-quart 
or one-fifth of its circumference, and that the difficulties of the other ki 
of anastomosis are much increased on account of the great deposit o| 
which exists around the wall, beneath the peritoneum. 
His feeling was that one should not start in on the expectation of doi 
a Mikulicz operation, in each of these cases. It is better to start on the b 
of making a suitable incision and suitable exploration, and then to do w 
ever form of operation is indicated, being familiar with every detail tl 
may be required for any one of them; hoping to determine the patholos 
and then to follow along on the basis that is needed. 
He thought the Mikulicz operation properly done saves lives. 
Dr. CuHaArves L. Ginson, New York City, said that Doctor Sistrunk di 
not mention, and no authority that he had ever consulted or read has evet 
mentioned, a certain advantage about the Mikulicz operation which becam« 
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In his opinion, from considerable experience with it, the inf 
which produce fatal peritonitis come from the virulent organisms 
bowel wall and from the tissues surrounding growths. A good man 
ago, before we had means of dealing with ulcerative colitis in a medi 
as we have to-day, it was common in the clinic where he worked to 
enterostomy for ulcerative colitis, and in the first cases done the mort 
was very high, somewhere in the neighborhood of 20 per cent. These 
were operated upon first by an exploration in which the bowel was pal 
and often lifted up to look at, and the enterostomy was made by a 
in which the ileum was cut completely across. The patients did vet 
for about forty-eight hours, and then a certain percentage of them went 
a fulminating type of peritonitis and died. After thinking the matte: 
he decided that the exploration was the thing which was killing them 
trauma to the bowel caused an exudate from the peritoneal surfaces 
carried with it virulent organisms. 

He stopped the procedure absolutely in so far as exploration was 
cerned, and went in on the diagnosis which was made from the history, » 
findings, and from the proctoscopic examination, and did an enter 
of the same type under local anzesthesia. The mortality dropped from 
thing like 20 per cent. down to considerably below 5 per cent. Then he 
quite sure that they had traumatized this bowel and had an exudate 
lent organisms and that that was the thing which caused the peritonitis 

Shortly after that, Dr. John W. Draper, of New York, was discus 
with him the possibility of sterilizing the colon for operation by nye 
of aniline dyes. He said we can inject these dyes, leave them in fot 
or forty minutes before operation, and we can really sterilize that bowel 
the pathologist is unable to grow bacteria upon it. When you oper 
that dye will come through the bowel wall. If you traumatize it o1 
you will find the dye on your sponges. That absolutely corroborated y 
they had learned clinically. 

So he had felt that the virulence of those organisms had more to 
the fatal peritonitis than any slight soiling which might come and 
probably happens in every appendectomy which is done. 

Personally, while it looks as though a number of procedures are neces 
in using an operation of this sort, one must consider that operations for res 
tion of the colon are certainly dangerous operations and carry prob 
mortality which is as high as any of the intraabdominal work which is d 
\ny factor that we can use which would tend to diminish mortality she 
be used. The question as to whether or not we delay a patient two weeks ot 
two and a half weeks, or whether we do three operations instead o 
is to be very gravely considered, because if we try to clean everything 
one operation and get through, the mortality is certainly going to be vet 
much higher than it is if the intestine can be placed at rest by a colostor 
which stops all bowel movernents, and by allowing a period of two and a | 
weeks before attempting a radical procedure. 
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Certainly many symptomless intrathoracic tumors, probably dermoi: 
discovered in routine X-ray examinations of the chest and are not rey 
in the literature. One of us has seen at least a half a dozen such 
Generally speaking and in order of frequency these neoplasms occur 
ovary, testicle, sacro-coccygeal region and mediastinum. 

All authors have found that the greater number of cases have 
observed between the ages of twenty to thirty years. The youngest 
are in infants. Medoei reported a cyst in a suckling; Medvel noted 
in a nursling; and Cahen observed a cyst in an eight months’ old child 
oldest case was that of a cyst in a woman sixty-two years of age, report 
by Faweett. 

The sex has apparently no influence and was about equally divided. 
were fifty-nine reported in males, sixty-two in females, and in seventee: 


sex was not stated. 


Age 
VU if ( 
Under 1 yr 2 3 , 

I-10 yrs 8 3 5 7 2 (1 
10-20 yrs 26 1! 15 14 11 
20-30 yrs 43 20 21 2 37 «(1 il 6 (1 
30-40 yrs 23 10 13 21 2 (2 
40-50 yrs 7 5 2 5 4 I 
50-60 yrs 6 3 3 5 
Over 60 yrs 4 2 2 4 
Unknown 18 I 12 11 (1 mal 6 (31 

138 59 62 17 |105 (2 mal 30 (101 


In only eighteen cases was the occupation noted and these wer 
middle and lower walks of life. Of the total 138 cases studied fifty 
were German, twenty-six American, nineteen English, fourteen Fret 
eleven Russian, six Italian, one Swede, one Armenian, one Hindu, one B 
gian, and five unknown. 

Symptomatology.—There is no characteristic symptom complex of 
disease as the symptoms are those which may accompany many intrathot 
affections. The only pathognomonic symptom is that of coughing up 
The disease usually can be divided into a latent and active period of vat 
duration. Occasionally one or the other of these stages may be missii 
In other words the latent period, during which the growth gives no evidence 
of its existence, may continue throughout life and the tumor be accidental! 
found at autopsy. Again, the active stage, during which symptoms 
present, may begin early in life and even at birth. The onset and cours« 
the disease varies and were first divided by Dangschat into three groups 
1. Most frequently, the onset is insidious with a gradual increase in 1 
severity of the symptoms. 2. The beginning may be similar but later follow¢ 
by sudden development of severe and sometimes fatal symptoms. 3. Least 
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often, the onset may be acu 


disease terminate early and fatally or assume a chronic charactet \] 


nating periods ¢ 
ally occurred, 


e with great severity and the further course of t] 


I remission 


7 


and exacerbation of symptoms have 


The ages at which symptoms began are tabulated as follows: 


on 
t 


The onset in twenty 
operation. Some writer 
of symptoms, for the tu 
mor at this time takes on: 
sudden rapid development 
This may be true in a few 
instances but it is certainly 
not the rule as proven 
the above table Lhe onset 
followed pneumonia 
five cases, pleurisy in five, 
trauma in four, influen: 
in one, catarrhal infecti 
in one, scarlet fever in one 
typhoid fever in one, labo 
in one, weaning a chi 


one, and an abortion in one 


The most common init 


pressure or pain, localized or referred, (thirty-eight cases), cough witl 
expectoration (thirty cas« and dyspnoea (twenty-eight cases). These three 
were frequently associated together at the onset. Other less common initi 

symptoms were; tumor of the neck in eight cases, hzmoptysis in four, tumor 


over the sternum in six, pl 


two, coughing hair in on 


one, bulging of the chest 


ness in one, asthmatic attacks in one, vomiting in one, chills in one. cardia 


cases was marked by some disease, injury 


Symptoms and signs present were sense \< 


eural effusion in four, fever in four, fatigue 


claim that puberty usually denoted the beginnin; 





a 


fistula in the neck in one, abscess of the back 11 


two, dysphagia in one, cyanosis in one, hoars¢ 


} 


palpation in one, defective vision in one, coryza in one, and the fact that tl 


1 


left shoulder was higher th: 


in the right in one. 


Hertzler divides the symptoms into two groups, those due to 1, pressure 


2, irritation from the tum 


some chemical changes of t 


iT. 


he 


He suggests that the irritation is caused by 


increasing amount of the cyst contents, and it 


this way these growths may imitate the life history of wens. Such irritatiy 


symptoms as pleurisy, pleur: 


incorrect diagnoses. 


39 


exudates, pneumonitis, etc., may give rise t 
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In forty-three cases the symptoms were not given. Dyspnoea, cough and 
pain were also the most common persistent symptoms. Dyspncoea occurred 
in fifty-nine cases and varied in severity. Usually it became more intense 
with the growth of the tumor, though occasicnally it was paroxysmal, 


severe at the onset, or marked by remissions of normal breathing. 


Cough was noted in fifty-five cases, forty-three with expectoration, five 
without and unstated in seven cases. This like the dyspnoea was sometimes 
paroxysmal. The quantity of the expectorated matter in six instances was 


noted as copious. The quantity may increase with the course of the diseas 
and sudden increase of the amount may denote rupture of the cyst into 
bronchus or lung he 
character of the sputu 
was muco-purulent in fi 
cases and of a dark brow: 
ish color in three Ha 
moptysis was present 
nineteen instances and 
ried in amount. Occasior 
ally it was so severe as t 
cause exitus. The coug! 
produced pain in the chest 
in one case. Hair wa 


present in the sputum 





twelve instances. Its pres 


Fic. 2 X-ray of chest taken May 11, 192 showing the gradual 
increasing size of the tumor 


ence means a communi 
tion between the cyst and a bronchus or lung. Such communication w 
found at autopsy sixteen times and the absence of this symptom in th 
remaining four cases may be explained by the fact that the hair was rolled 
into a ball-like mass that was too large to pass through the opening. In six 
cases the odor of the sputum was foul and might lead one to suspect bron¢ 
ectasis or pulmonary abscess. 

Pain was present in fifty-one cases. It usually was described as a dull 
ache or sense of pressure or tightness in the chest and occasionally it was 
sharp, severe or acute. It also may be paroxysmal. In one case it was 
distinctly worse at night. In fourteen of these reports the pain was reterr« 
to the location of the tumor, intercostal region, shoulder, back, ear, back ot 
the head, infra-clavicular region, abdomen, or arm of the affected side 

Fever-occurred in twenty-one cases and was of a low grade type unless 
there was some complication or intercurrent disease. 

Other symptoms were: Cyanosis seventeen cases, elevated pulse sixteen, 
rapid respiratory rate eleven, chills five, dysphagia four, vomiting three, 
headache four, cedema of the feet eight, ascites two, general anasarca one, 
night sweats two, diaphoresis one, palpitation four, orthopnoea one, coryza 
one, abdominal pain one, fistula in the neck one (Bastianelli), fistula in the 
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chest four (Koerte, Bergmann, Belin, Goebel and Ossig). club! 
fingers five (Godlee, Ekehorn, Whittemore, Fawcett, Shaw and Wi 
clubbing of the toes one (Fawcett), hoarseness or changing vo 
(Griffin, H. Smith, Morone), impairment of speech one (Black a1 
numbness of the right hand one (Shostak). and defective vision of 
eve one (french). 

Findings on Exa No examination was made or no 
reported in fifty four cases and examination of the patient was neg 
four instances. lhe findings noted were mainly the unusual ones: | 


or cachexia in seventeen 


inequality of the rad 


la 


pulse in two (Cordes, 


Becker and Carey), un 


1 


equal pupils in five (Mat 


fan, Kraus, Murphy, 


French, Smith and Stone 
ptosis of the lett eve 


in two (Murphy 


li 


French),laryngeal 


changes in one (Krau 


left vocal cord paralysis 


in one (H. Smith), cedema 


of the nearest arm 


two (Ceelen, Becker 


Carey), scoliosis in four 


(Murphy, Nandrot, Vi 


phy’s patient in ad 


of the superficial veins, 
sented a spastic ataxic 


of the left arm, rigidity 


that the individual could 


face in addition to havi 


distention of the super 
’ 


iclal 


the sternum and cedema 


left arm, distention of tl 


Enlarged lymphatic glan¢ 


fin, Edelman), in the 
region in one (Cahen),. 


of the tumor. 


A swelli Y O! bulging 


it 





unequal ] 
| curvature 


choreofo 


the ne k and 


superficial 


Ss were obs« 


xilla in one 


I 


lwo of these 


| 


ort one side 


seven ot which were fluctuant and tl 


never expansile Pohn 


a midline tumor above 


t} 


Lit 


chest was mentioned in 


r¢ 


thirty-seven 


‘ported a by 


t 


sternum. 


upils, ptosis of the 


ention of the superficial veins in 


of the cervical spine to the left als 


+} : ] » ] ’ i] 
tne ietit evel smaller left pupil 
ecker and Carey noted tenderness oy 
ide of the face hecide id f 
Sid Ot the Lace esiades cedcdema oO 
veins and inequality of the radial pu 
] ] ] ( 


rvea in the neck 1n two instances 


(Griffin), and in the supra-clavi 


, ' , 
cases presented malignant degenet 


i] did not perspire on the left side of 


] ] - 2 
ot the neck was seen in tourteen ¢ 


iree transmitted a pulsation but thi 


ilateral tumor of the neck and He 


\ unilateral bulging or fullness « 


reports: three of which were fluctuant 


61] 


5 


7 


rm jerkings and decreased motor pow 


VV 


eT 


+} 


ie 
} 
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(Mandelbaum, Von Torok, Kleinschmidt). A tumor over the sternu 
present seven times (Selby, MacEwen, Clutton, Cahen, Calvalcanti, Mor 
Bird) ; three of these fluctuated. In two cases there was a sinus in th 
and in another in the neck ( Morestini). 

Palpation revealed a diminished expansion of the affected side of the 
thirteen times and decreased or absent tactile fremitus over the 
eighteen times. 

By percussion over the tumor there was relative or absolute dullness 
in fifty-four instances. 

Auscultation over the growth gave distant or absent breath sounds it 
one cases, decreased or absent voice sounds in fourteen, a friction rub in 
increased voice sounds in one, tubular or bronchial breathing in six, and 
or dry rales in eighteen. The physical signs of a cavity due to empty 
perforated cyst have never been observed. 

The heart was displaced to the left in fifteen instances, to the 
in eleven, and downward in one. Pericardial effusion was present 
cases (Cordes, Kavanagh). 

The liver was displaced downward in fourteen instances; the tumor 
in the right hemi-thorax. 

Rontgenological Studies —X-ray or fluoroscopic examination was 
and of diagnostic value in thirty-five patients. In Morone’s patient 
reported negative. Hale noted pulsation of the tumor on fluoroscopy but 
case was later studied and operated by Lilienthal who could not confir 
finding. The neoplasm usually gave a definitely outlined shadow but 
times its shadow was continuous with that of the heart. To demonstrate 


or pieces of bone in the growth is possible and practically diagnosti 


was shown in this way in Smith and Stone’s patient and calcified 


seen by Kleinschmidt and Goebel and Ossig. None of the rontgeno 


studies report infiltration of the surrounding lung or mediastinal structu 


A pneumo-peritoneum with carbon dioxide gas was performed by \ 
to exclude any abdominal origin of the tumor. Examination followin 
tracheal injection of lipoidal has never been reported except in the aut! 
case. It is of value in determining the degree of pressure on the br 
and the possible presence of a communication with a bronchus 
Bronchoscopy.—A bronchoscopic examination was made in thre 
(Lilienthal, Hamman, H. Smith), and apparently was of diagnostic assi 
in the last case. It might help inform one of the location of the 


rowt 
TOW 
— 


of the degree of pressure or irritation of the bronchial tree. ‘The pos 


of emptying a communicating cyst by this method has never been repo 


Laboratory Studies —Of these, microscopic examination of the sputt 


and of the fluid obtained by aspiration of the tumor are most import 
The former aided in the diagnosis in four cases, excluding the gross preset 


of hair in twelve and blood in nineteen instances. Epithelial cells, espect 


those resembling the horny layer of the skin, fat droplets and cholestru 


crystals were found in the expectorated material. In a few cases smears we! 


612 








INTRATHORACIC DERMOIDS 


I 
a 


made to rule out other infectious lung diseases. In forty-three cas 


of the tumor was attempted and examination of the obtained 


: | mate 
value in nineteen. Culture of this fluid was negative in six instances 
gross and microscopic findings of aspirated material are similar 1 
sometimes found in the sputum. Blood studies are of no direct dia: 
assistance except 1 the presence of some complication O! na 
degeneration of the tumor. Whittemore reported a leucocytosis and |] 
an eosinophilia 

Morbid Anatom) ihe various names applied to these neoplasms desi 


] ] 


nate their pathologic structure: dermoid, epidermoid, teratoma, embryom: 


fetus in feto. We 1 
divided them into (1 ) det 
moid, (2) teratoma. The 
dermoid cyst consists ot 
skin and its appendag 
and sometimes cartilage, 
bone and teeth. In this 
group are 1m luded the ey 
dermoid tumors in which 
definite dermal structur 


are wanting. [he teratoma 


contain derivatives of all 

three germ layers, e 

derm, mesoderm, and e1 

toderm. ‘The true emb1 

oma and fetus in feto 

should closely resemble al 

embryo or rudimentary , Pie te en oe get 

fetus and strictly speaking ba 

these have not been reported in the thoracic cavity. However, Prvm repo 


in an eleven-year-old girl a “dermoid cyst” of the anterior mediastinum whic 


in a solid part, contained maxilla-like formation with teeth. The histological 


examination revealed different components which, as a whole, correspond 


the cephalic pole of an individual. 


[here were 105 dermoid cysts, thirty teratomata, and three tumors « 


undermined pathology. Sixty-four autopsies were reported and ten de 
without autopsies besides the total or partial specimens examined after oy 


tive removal, 


Located in the anterior mediastinum were forty-three tumors. in t 


iths 


eT 


posterior mediastinum one (loa), in the right hemi-thorax forty-seven, 


the left forty, directly behind the sternum ten, in front of the sternum seve 


at the bifurcation of the trachea one (Ceelen), in the right lung two, 11 


left one, on the pulmonary artery within the pericardium one (Joel). In three 
cases the location was not stated. Naturally many of the tumors reported 


in the anterior mediastinum also extended into one or the other side of the 
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thoracic cavity. The greater majority of these tumors evidently originate 
in the anterior mediastinum and extended into either side of the thorax fro: 
some unknown cause, possibly the forces the surrounding structures exert 
upon the tumor or the fact that one portion of the growth develop 
more rapidly. 

The size, weight, shape, color and consistency of these neoplasms 
markedly. The size ranged from that of a walnut and pigeon egg to tl 
which fill one side of the thorax. Some were accurately measured, in other 
the cyst contents were measured, and in many various descriptive terms, 
as a child’s head, cantaloupe, grapefruit, man’s fist, apple, coco 
tangerine, goose egg, her 
egg, etc., were used 
Foucher’s case the « 
contained 2 to 3 litre 
in Schlier’s four quart 
The size of the growt 
should be considered w 
that of the individual 
comparatively enorm 
tumors have been report: 
in children. Of the fe 


1 


recorded weights the he 





lest was 4750 gms. ( Chr 


Fic. 5.—X-ray of chest taken June 25, 1927. Eleven days after tian) and the next 430 
operation, showing the complete pneumothorax 
gms. ( Becker and ( 

The shape has been described as globular, spherical or round, lobulat 
nodular, uneven, etc. In a very few the color was given as gray, white, pin! 
or combinations of these. One was described as gray with pink and red are: 
Though the wall of the cystic tumors is opaque, the color sometimes might 
depend upon its contents or hemorrhage into the cyst. The consistency w 
not mentioned but varies with the type of tumor and its contents. 

There were sixty-nine single cysts, thirty-four multilocular and eight 
multiple ones. In the remaining twenty-seven cases this was not stated 01 
the tumor was solid. Often a single cyst contained a solid portion 
its wall. 

The neoplasm was practically always adherent to the neighboring tissues 


which may be any structure within the chest. Seldom is it fastened to but 


one structure. Adhesions to cervical tissues are quite common when the 
growth has extended upward into the neck. The nature of the adhesions 


vary from thin, filmy or fibrinous ones which are easily separated to very 
firm, fibrous ones where no definite line of demarcation can be made out 
In Mouat’s case the cyst consisted of two parts extending from the thyroid 
to the diaphragm and partly divided by a band. The cyst wall inseparably 
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blended with the pericardium. The upper part of the cyst was the size 
an orange, irregular and its projections pressed upon the innomit 
and artery, vena cava, aorta, pulmonary vessels, left carotid artery. 

trachea, vagus, and phrenic nerves. The character of these adhesiot 

not so much depend upon the size of the tumor, but rather upon th 

of the neighboring tissues produced by the tumor. The growth was 

to the lung in hity nine cases, the pericardium in forty two, chest w 
thirty two, diaphragm in eighteen, the great vessels in twenty one. tr 

seven, thymus in six, cesophagus in three, thyroid in two, vertebrz in 

and the vessels in the neck in one. Joel reports a teratoma attached to the 
pulmonary artery within 
the pericardium but the 
lumen of the artery was 
patent. 

Most uncommonly a 
cyst may perforate a bron 
chus or lung and totally 
or partially empty its con 
tents. A communication 
with a bronchus was ob 
served in fourteen cases 
and with a lung in four. 
The tumor had perforated 
the skin once (Koerte), 


the aorta once ( Buchner ). 





and the pericardium twice Xs 
(Cordes, Perves and 
Oudard). In Korner’s case the growth had eroded the sternum unti 
Was an opening the size of a lead pen i] through the bone. 

In a few instances the lung was so pressed into one portion of the thorax 
that it had atrophied or become atelectatic. Whittemore states the right lung 
was pushed into the apex of the chest and its appearance so changed that its 
identity was assured only by recognizing the lobes. It would not expat 
after the removal of the tumor. McArthur and Hollister also report atele 
tasis of the lung from neoplasmic pressure. 

Many kinds of tissue and semi-liquid material were found in the contents 
of these dermoids. Hair was reported eighty-four times and the absences 
hair mentioned eight times. The hair was sometimes attached to the innet 
lining of the cyst, or on polypoid masses, or found singly, or in balls or 
masses of different shapes embedded in the cheesy contents. The color of the 
hair usually did not correspond to that of the individual and occasionall 
was very fine and downy. Sebaceous or fatty material occurred in seventy 
nine cases, pus in ten, myxomatous fluid in two (Whittemore, Smith and 
Stone), gelatinous fluid in two (Carpenter, Joel), colloid material in on 
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(Christian, 1907), serous fluid in one, and a mucoid substance wit! 

grains in one (Lilienthal). Mixed in with these liquid and semi 
substances were epithelial cells usually of the stratified pavement vat 
thirty-three cases, cholestrin Cry stals in twelve, red blood cells in fi 
frequently fat droplets. Striated muscle tissue was present in the « 


ont 


st 
il 


two instances, lymphatic tissue in two, and a portion of spleen and 
wall in one (Pohl). Pieces of bone occurred fifteen times, cartilage sev 
and teeth eight. ‘These latter structures were often associated together t 
not always. The bone and cartilage assumed irregular shapes thou 
Gordon’s case the bone resembled an upper maxilla and Prym fot 
maxilla-like fort 
with teeth. The 1 
of teeth varied 

to seven; Bergem inl 
four and Gordon rey 
seven. The shape 
of teeth were not 
The contents of the 
mo;rs also showed « 
ous or calcified m 
five times, atherot 


four, and concret 





twice. Polypoid 1] 


Fic. 7.—X-ray of chest taken October 21. 1 
lung almost completely expanded and the d 


927. showing the tions covered with ey 
iphragm descending . , 

lium were found 11 
ty-four instances and occasionally grew hairs. The polyps sometimes wet 
numerous as to fill the cystic cavity and when removed gave rise to 
hemorrhage or recurred. 

The wall of these growths varied considerably in thickness and stru 
lhe thickness of the wall was not usually uniform. Nandrot reports 
3 mm. thick, Beye one of I cm., and Caldbick one of 3 to Ocm. The 
ture of the wall often showed the same variety of tissue as found 
contents. Epithelium resembling skin or mucous membrane was present 
sixty-four cases, ciliated in fourteen, glandular in six, intestinal 
retinal in two, liver in two, and thyroid epithelium in one. The al 
epithelium was mentioned by Marfan. 


sence 
Hair follicles were reported ninet 
times, sebaceous glands twenty-seven, sudoriferous glands twenty-one, mu 
glands four, salivary gland tissue two, connective tissue ten, nerve or gat 
cells sixteen, lymphoid tissue seven, smooth muscle eighteen, striated 1 
eight, fat tissue three, colloid material two, blood cells six, free blood tw 
pancreatic tissue one. The tumor wall also contained cartilage in tw 
three instances, bone in fourteen, teeth in two, and calcareous or calcified 
in seven. Sieber found derivative organs of the intestinal tract and Pa 
case showed a section of large intestinal wall. 
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structures, 


ha 


twelve 


Lil 


Sarcoma 


most 


epithelioma devel 


metastases in the 


spleen in one, mediastiu 
lymph glands in two, 
pra- and intra 


glands in one, and a 


F metastases 


the original tu 


ported in three it 


great variety of condit 





yf 


pneumon “ 


nt 


peritonitis was associ Pleural effusion 


which caused exitus 


twenty-three 


La 


Was prest 


other complications 


operative hemorrhage 


nt eleven times, 


Malignan 


Yivel 


occurred 


ve 


febrile reaction three, pericard 


is two (Chri 


effusion two 
bronchiec {asi 


one (Turk). 


two (Kavanagh, 


of the cyst three | 


(Mouat ), cardiac enlars 


internal jugular vein 


and Hollister), 


Goebel and Ossig 


author’s case ), 


Mandelbaum ), 


one 


ement with thrombosis of the left subclavian 
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Diagnosis —The diagnosis is not easy and many cases were mistaken for 
other conditions before operation or exploratory puncture. The entire pictur 
of the disease must be taken into account, for the variation of the symptoms 
signs, and behavior of the tumors, and the presence of intercurrent diseases 
or complications offer many diagnostic difficulties. _Expectorating hair is 


pathognomonic and the definite signs of a solid intrathoracic mass 
arouse one’s suspicion. Examination of the sputum, X-ray and fluoroscopi 
study, bronchoscopy, and the ineffectiveness of treatment other than sur 
may sometimes be of considerable assistance. Exploratory puncture is valu 
able. This was don 
forty-three cases 
nineteen of these e 
nation of the aspit 
fluid was of diag 

aid. The important 


ings in this fluid and in th 
sputum have already 
referred to. Puncture 
the tumor should be done 


with a long needle of 


lumen ora trocar attache 
to an aspirating apparatu 
Fluoroscopy its an id 
guide in this procedur 
some instances diag1 
incision 1s necessary 
should be done if ther 
sufficient indication 


The many problems 





differential diagnosis 


Fic. 9.—Photograph taken ten days after operation, exhibiting . | 
the incision. No dressing or support was necessary and post-opet not be discussed at le: 
itive calisthenics were instituted at this time 


except to mention some 
the mistaken impressions that were reported. An incorrect diagnosis of e1 
ema was made seven times, pleurisy four, pleural effusion three, pneumor 
three, hydatid cyst three, pulmonary tuberculosis two, tuberculous mediasti1 
adenitis one, central abscess of the chest one, lung abscess one, bronchiect 
one, aneurism one, caries of the rib one, goitre one, asthma one, cold abscess 
one, actinomycosis one, streptothricosis one, and atheroma one. 

Other conditions which might cause confusion are: benign tumors 
lipoma and fibroma, persistent enlarged thymus, malignant disease, pericardi 
effusion, syphilis, and lung calculi. 

Duration—The duration of the condition more commonly lasts from tw 
to five years. In five cases it existed practically throughout the lifetim: 
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the individual (eleven, seventeen, twenty-two, twenty-tour 
years). Ihe longest duration was forty-five years 


Prognosis lhe outlook depends upon many factors; the size, locati 
rapidity of growth of the tumor, the number and severity of symptot 
present, the general hea or physical condition of the individual, and 
possibility of complete e 
tirpation of the tumor. [1 
the majority of cases the 
patient’s life is sooner o1 
later endangered unles 
the tumor is removed 
its development curtaile« 
In a few instances the i 
dividual has suttered bu 
few or no symptoms for 
many years and death was 
due to some other caus« 
The cause of death i 
either operated or unopet 
ated cases has been one of 
the above mentioned com 
plications. 

Treatment lhe treat 


ment is surgical. Medical 





anti-syphilitic, and X-ray 
or radium therapy are us‘ 


less except oc¢ asionall \ 


St 


as a means of differentia 
diagnosis. Kahn’s case was given seven radium treatments without results 
and later operated upon. The first case to be operated was in 1871 whe 
Pohn incised and drained a dermoid protruding in the neck he ultimate 
result was not stated. ( omplete extirpation was first performed in 1892 
Bastianelli who resected the manubrium aftet three previous excisions of 
fistula. A permanent cure followed Che type of operation and method 
of approach are determined by the size and location of the neoplasn 
its adherency to neighboring structures. 

Operation should be recommended in the majority of cases, but not 
all, for in a few the tumor has remained dormant without symptoms throug 
out lifetime. Such cases have been reported on finding the growth 
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Rt. lung : 
Dermoid 

Me 
Medsastenuma 
K ctuon OT 


ae 


Fic. 11.- 


A new method of thoracotomy showing bevelled incision of the sternum int 
sixth interspaces, allowing the left half of 


of a trap door which gives complete access t 
sure tor any intrathoracic manipulation 
the lung 


the first 
the sternum with the ribs to be sprung open in the 


the entire hemithorax. The thoracotomy 
as it exposes the mediastinum, 


x es 


pericardium ind r 
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necropsy These late irson =": 
examination or \-ray i Sox speeeichanas tin onclicenite teen 
of thoracotomy 

The palliative sur procedures are aspiratio 


with or without part removal, and decompressi Obviou 
curative proc 


three cases mostly O1 nostic purpose ut gave part rel 


toms im sev stance \s mucl 100 | a eS 
e ar: ) { hicl a , — : . 
withdrawn bean ‘acl Be : : oe 
1244 ounces of pleu Huid with re Decompression alone 
reported =) mace pent throu the sternut ut did 
tumor, This openi ever was not of sufhcient size to decor 
the tumot Lhe tol \ table lenote the vi it operation, nut 
sittings and results rey 
I if 
3 Stage 
} Ape 
10 ic 
17 sta | : 
Cured 
Relieve 
- ) 
Result | | 
Dex *s 

Lo al l rine ; te ) # | 


Whittemore attempte pat rtebral iniection in vai ist Rate 


use Ol chloro rm ] ( ence O ¢ el el 1S¢ ) the constat 


when the thorax and pp y the pleut re opened, for iring closut 
drainage 1s not indicate e lung can be insufflated and restored as 


as possibl tO no;rt a 


The cystic tumor or resulting cavity after removal was drained i1 


eight cases, t] e peu}! ' ; ree and the pericardium in none. fF bt 
cases was it definitel) tated that rainage was not emploved. The 


ruptured during operation in five instances ( Naegeli, Selby, MacEwet 


authe r’s CASE 


The lengt] ot time between the first and final sittine varied fr 
days to five vent ' at ve cases this intet val was withit a ve 
cases within t veal in Madelung’s patient five years for two st 
Davies reported a cure after seventeen sittings within two years 
Several operators have attempted the use of chemicals to destroy t 
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lining. Lilienthal tried a solution of 10 parts zinc chloride, 10 parts per 
sulphate and 80 parts water with resulting pain and febrile reactio1 
Shaw’s patient an ethereal soap solution and the cautery were used. Schleie: 
tried cauterization with 20 per cent. silver nitrate but reports almost 
destruction of the cyst wall by recurrent collection of pus over a pet 

two years. Irrigation of normal salt solution, Dakin’s Solution, Borio 

lic (Thiersch’s) solution, etc., have been used. Such treatment is da 

in the presence of bronchial fistula. 

The method of approach was not stated in eleven instance 
resection was employed thirty-seven times and partial resection of the st 
with ribs three (Koerte, Bergmann, Davies). Sometimes a flap w 
of the soft tissues of the chest wall and beneath this a portion of 
ribs removed. For example, Caldbick reflected a flap of the left bre: 
pectoral muscles and then resected a portion of two ribs. Secondary opet 
was often done through the previously made opening in the chest \ 
incision over the tumor was used in eleven cases. In these the growt!l 
anterior to the sternum or in the neck where a goitre incision was ment 
twice. An opening was trephined or chiselled through the sternum fiv: 
(Kuckman, Koenig, Pflanz, Senn, Doenitz). Kavanagh reports resect 
the right half of the sternum.  Bastianelli resected the manubriun 
Morestini folded it to the right and bisected the tumor. Moons 
flap of the right breast with the third, fourth, fifth, and sixth ribs 
author’s approach is original and might be applied to other surgi 
thoracic lesions. 

Complete extirpation at one sitting was reported in seventeen c: 
nine of these, the tumor was in front of the sternum or protruding 
neck and required but simple excision. All were cured. There are onl 
reported intrathoracic dermoids totally removed at one stage (( 
Turk, Whittemore, Naegeli, Kleinschmidt, Smith and Stone, Duval and | 
and the author’s case). Rib resection was employed in all except in th 
instance. Seven were cured. Smith and Stone’s patient died five 
later of sepsis. 

The only death at operation was from suffocation (Spath). Bet 
twenty-eight hours and three weeks’ post-operative there were thirteen cd 
three due to pneumonia (Mandelbaum, Von Torok, Kahn), three to | 
rhage (Koerte, Dangschat, Rautenberg), one to dyspnoea ( Doenitz 
fibrinous staphylococcic pericarditis (Goebel and Ossig), one to ruptut 
the cyst into the pericardium (Perves and Oudard), and four to unl 
causes (Shostak, Nandrot, Masson, Sieber). [rom two and one-half 
to five years after operation seven deaths were reported due t 
(Godlee), sepsis (Smith and Stone), hemorrhage (Black and Blacl 
growth of the tumor (Griffin), Hodgkin’s Disease (McArthur and Hollister 
and unknown causes (Madelung, Christian). Pohl neither mention 
time nor cause of exitus. 
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side and roughly corresponds to the anterior axillary line. The elasticity of 


allows. this flap to be raised and sprung laterally without costal fractur« 
excellent exposure to the entire hemi-thorax. 

The edge of the flap is formed by the bevelled incision of the sternum ry 
the intrathoracic. work is completed the trap-door can be closed, leaving the 
cage intact. 

The operation was performed June 14, 1927. Under ethylene anesthesia a verti 
incision was made over the middle of the sternum. The manubrium sterni was trep 


with a Doyen burr, as was the lower portion of the gladiolus sterni opposite 


interspace. The mediastinal contents were dissected away from the back of th 

and a Gigli guide passed from one trephine hole to the other. The saw was p 
and the sternum was split longitudinally bevelling the saw-cut sharply to the right 
two trephine openings were then connected to the first and sixth left interspaces wi 
DeVilbis bone cutting forceps. The anterior mammary vessels were found, lig 
divided. The skin and intercostal muscles of the first and sixth interspaces wer 


midway between the ribs. On elevating the flap the reflection of the pleura 
mediastinum to the anterior chest wall was exposed and divided. The trap-d 

then be sprung open exposing the entire left hemi-thoracic cavity. The tumor « 
seen presenting behind the pleura. The upper lobe of the lung was adherent to th 
portion of the cyst. The pleura was stripped readily from the tumor. There was o1 

of adhesions from the outer aspect of the mass to the lateral chest wall. The cyst 
dissected with the finger and shelled out readily, except for a firm adhesion to tl 
cardium which was divided with scissors. On attempting to strip the upper, outer port 
of the tumor from the lung and chest wall, a portion of the cyst was opened and 
cheesy material and hair escaped The pedicle arose from the anterior m« 
tissues where the vessels of supply to the tumor were clamped and divided. Th 
dermoid was taken out of the chest with very little loss of blood. The débris 
sponged out of the pleural cavity and the lung expanded by increasing the oxygen pri 
to 20 milligrams of mercury. The trap-door was closed and held in place b 


he second and fifth intersy 


kangaroo sutures passed around the sternum, through t 
\ number two chromic suture was passed around the sixth and seventh ribs clos 
the sternum and another around the second and through a drill hole in the first 
This effectually held the bevelled incision of the sternum closed. The superficial 
was closed with a continuous locked suture of number one plain catgut. The ski 
sutured with silkworm gut. No drain was used. Dressings were applied and tl 
chest strapped with adhesive plaster. 

Her immediate post-operative condition was very satisfactory. On the third 
post-operative there was some cough, her temperature rose to 100, the pulse was 
and respirations 30, Examination under the fluoroscope showed the left chest 


with the heart somewhat displaced to the right. In the upright position the opa 


cleared somewhat toward the apex demonstrating fluid. The left chest was theret 
aspirated with a Potain apparatus and about 1200 c.c. of blood-tinged fluid withdray 
with a great deal of air. Culture of the fluid proved it sterile. Her convalescet 
proceeded satisfactorily. Eleven days after operation the chest was again aspirated 


450 c.c. of blood-tinged fluid was withdrawn, as well as a large amount of air. S 
was allowed to go home in an ambulance on the twelfth day. 
X-ray studies five weeks post-operative revealed a complete pneumothorax 
left side with areas of adhesions extending from the collapsed lung to the peripher ( 
There was a slight amount of fluid. The heart was not displaced. 
Calisthenics were prescribed to overcome the tendency to scoliosis and she w 
directed to exercise her lung by blowing fluid from one bottle to another. Réntgenogran 
demonstrated the gradual expansion of the lung up to January 10, 1928, when the 
was found completely expanded. Another plate made April, 1928, shows an increas 


expansion and a descent of the diaphragm with clearing of the lung shadow. Sh 
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fracture. 


I 


axillary line without costal 


ARFIELD 


This exposed the entire left 


thorax. The tumor was shelled out and the flap closed without 
meanwhile expanding the lung. This method of thoracotomy is 
applicable to other intrathoracic lesions. 
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relieved at once. The X-ray pictures taken thirty minutes afterwar 
already the beginning of rezreation of the chest and the restoration 
normal positions of the cardiac shadow and the trachea. 

The second case was a man whose symptoms developed at the 
the first twenty-four hours, and he was given the same treatment 
the X-ray had shown a massive collapse. 


Dr. Kart Kornsitum, Philadelphia, Penna., said that his intet 


post-operative atelectasis was from the standpoint of the rontget 
They had had occasion at the University Hospital in Philadelphia to « 
a great many cases of so-called post-operative pneumonia, but unt 
years they had 
understood the u 
pathology in the 
tients The X 
pearance 1n Massive 
tasis 1s quite 
and easily recogni 
examining numet 
cases they had onl 
massive atelecta 
bar atelectasis o¢ 
in relatively few 
Since the recog 
this condition th« 
more or less 1 
examined all post 
tive cases that hi: 
evidence of pul 
complications 
frequently det 
sion at one or both |} 
which rontgenol] 


has the appearance: 





bronchopneumoni 


1.—Bilateral 1 \t 


ognizing, howev« 
these patients did not run a course typical of bronchopneumonia, the 
attempted to conceal their ignorance by reporting such lesions as a pneu 
nitis. Through the work of Doctor Lee they now recognize thes 
lobular atelectasis. The Rontgen-ray features of lobular atelect 
prominence of the trunk shadows and diffuse mottling throughout 
involved area. (Figs. 1 and 2 These areas are usually in the bas¢ 
lung and quite often bilateral. Likewise there may be some elevation « 
domes of the diaphragm, and fluoroscopically one at times sees a restricti 
motion of the diaphragm, and this motion is very apt to be jerky in chat 
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There is not often, however, a displacement of the heart wl 
istic of massive atelectasis. 
- ea cert wmct 1) VTA , -_ 1 1 

Or nece ity, po perative cases must be exaaminec in he 
hlms are never as satisfactory, as far as interpretation is concerns 

‘ > | he erect 1 t117 0 
made in the erect posture [he reason for this is that in be 
films are made, there is not complete gration of the lungs. 


the dome of the diaphragm is always higher in films made in this 1 
It is very eas) therefore to miss small patches ot lobular atelectasis 
are concealed by the dome of the diay hragm. In order to avoid su 
error they routinely examine patients in the lateral position, as this 
best view fot showing the 
posterior pol 
base. 
Lobular atele: tasis 
rontgenologically has p1 
tically the same appear ce 
as bronchopneumonia 
they are not as vet able to 
differentiate these cor ly 


tions but must depend 


largely upon t 
the case. The diagnosis is 


usually confirmed by the 


J 


subsequent cour 
condition i1 asmuch as 
these patier ts recovet 
a few days to a we 
This recovery can 
lowed very nicely by sub 
sequent X-ray exan 
tions. Most of their px 
operative patients have 
shown lobular atelect 
This fact has led thet 
believe that the cor dit 


IS tar more commor1 





ing its Trequency, they have recently asked permission of the Surgical Dey 
ment of the University Hospital to examine routinely all post-operative S¢ 
in which an X ray examination is not distinctly contraindicated. 

In this connection he 1 lade a statement whi h is not generally appreci 


by clinicians ind that tl { 
y cinicians, and tha the tact that a bedside X-ray examination is less 
harmful and less detrime: fal to a patient and less disturbing than - 
| cai | ed | | yilis? an cL propel 
conducted physical examination of the che st, so that there need be no fe 
subiectine the racers! , \ 
ubjecting the recently erated patient to an A-ray examination 
Dr Scott, R 
k. W. J. M. Scorr, Rochester. N. \ , remarked that most recent invest 
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gators of massive atelectasis agree that there must be obstructi 
respiratory tree at some point. He differed from Doctor Lee in 
point, namely, that he believed that the obstruction arises origi 
bronchioles, or the finer respiratory passages ordinarily rather tl 
main bronchus. Consequently he thought that bronchoscopi 
unnecessarily severe. 

Surgeons have now gone on to the stage of attempting to prevent 
atelectasis in these cases, and with some success. All of their patient 
a general anesthetic, all of their operative cases, are hyperventilat: 
bon-dioxide at the end of the operation. Ina series of 2,000 major 
cases under the previous régime, our incidence in Doctor Cutler’s 
.6 per cent. of post-operative massive atelectasis, that is, the unilate1 
about which there is no question at all in the diagnosis. After the ir 
of hyperventilation at the end of operation by means of carbon-dioxi 
ation, the incidence has been reduced from .6 per cent. to .2 per cent 
he did not believe that this will entirely prevent all instances of 


atelectasis, it will definitely diminish their incidence. 








TRAUMATIC EMPHYSEMA 
By Joun Douauas, M.D. 
AND 
Paut C. Morton, M.D. (By Invitation 
or New York, N. Y¥ 


surgical emphysema is rather casu 


THE subject ot traumatic or rel 
touched on in most text-books on surgery. Articles in the literature w 
few years have largely been of isolated or small groups of cas: 


the last 





reports, which have heir etiological factor some other cause rather t 
ordinary accidents re f in injuries to the lung The opportu 
seeing a group of cases over a snort period of time having different ; 
of chest injuries wit ’ pathological results, stimulated our interest 
in this subjec nd the eatment in two of these cases, varying fron 
recommended in most t books. seemed to make it werth while to , 
review this subject 
The term subcutaneou emphyst ma has been avoided, as while part ( tiie 
symptomatology is due to a subcutaneous collection of air in the tissues, 
the cases observed, the radiograph showed that a large amount of the 
was interstitial or b h the tascial planes as well as in the subcutaneous 
tissue, and the spre ugh the tissues seemed to be modified acco1 
to which layers of fascial planes limited the extension of the emphysen 
The emphy sematous condition of the tissues is only part of the patholog1 
lesion, and in the series of cases observed, it occurred with or without 
wound of the chest 


a pneumothorax, and with or without a penetrating 


iebe 
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It was due to a lesion of the cortical surface of the lung, caused in ong 
instance by a stab wound of the chest penetrating the lung and in another 
by a fractured rib with no external injury. In another patient it resulted 
from a crushing accident where quite obviously air had escaped from some 
deep injury to the air vesicles in the region of the hilus, traveling up th 
mediastinal tissues into the neck and from there spreading throughout th 
tissue planes between the muscles and under the skin, over the whole body 
In contrast to this latter case, a child who received a similar crushing 
from an automobile accident had a pneumothorax with absolutely no e 
dence of emphysema. 

Beside those cases of traumatic emphysema caused by crushing or pen 


trating injuries of the chest which damage the lung, many other factors 





Fic. 2 Lower part of body of same patient. 


listed in the etiology of this condition. Cases are reported as occurring 
during labor, following tonsillectomy, occurring as a result of fracture 
the nasal bones, perforating duodenal and gastric ulcers and injuries to the 
retro-peritoneal surface of the duodenum or colon, and as a result of injw 
to the lung while performing an artificial pneumothorax, or aspiration 
and in the administration of anesthesia by the direct insufflation method 
A series of cases secondary to pneumonia which occurred during the influet 
epidemic of 1918, have also been reported. It is rather interesting to observ 
that, in certain lacerated wounds of the extremities, air may be sucked 
the tissues, probably by the sliding action of the tissue planes, and air has 
been introduced into the tissues while giving a hyperdermoclysis, whic! 
might cause the presence of a gas bacillus infection to be suspected. Onh 
those cases due to chest injuries will be considered in this article. 
Pathology.—The mechanism of the entrance and diffusion of the ait 
into the tissues apparently is due to the escape of this air from an injury 
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of one or more ot the air vesicles 


. either on the sur he 
the neighborhood of the hilus [his is most frequently si 
fractured rib has lacerated the lune cortex ind ove 
parietal, pleura. In sucl case it « be ¢ unders 
may be gradually pumped into the tissue planes covering the chest v 
thus spread a varying distance throughout the body. Several of th 





books on surgery reneat 


peat the old statement, as to etiology. made many years 
ago by McEwen who found in one case, that a roughened fragment 
a fractured rib had pierce e surtace of the lung ich remained hook: 
over this shar] Iragment U1 llowed the to escape to he tissues a 
however, is probably a rare conditior In one case which is reported he 
with, the radiograph shoy ( extending upward through the mediasti 
into the tissues ot the ( 1 he patient sn OF when see Vy 
ambulance surgeon a fey utes ter hi ccident ready had ( 
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emphysema over the face and neck and upper part of the trunl 
being so emphysematous that they were closed. (Figs. 1 and 


quent X-ray showed a collapsed lung with a pneumothorax, but th« 


” 


ae 





of the collapsed lung did not prevent the extension of the emphyset 
3 and 4.) 

In one case of traumatic emphysema, due to a stab wound 
wall penetrating the lung, the emphysema spread more slowly but 
was no pneumothorax and the surtace of the lung when cut down on seet 
to be in contact with the parietal pleura. In a contrasting case ot 
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neighborhood of the hilus of the lung, followed by “air streaks” de 
along the blood-vessels to the posterior mediastinum, then extendi1 
superior mediastinum and along the larger blood-vessels under thi 
planes to the neck and axilla. A valve-like action where the bi 
entered the air sac, kept up a constant supply of air to be pumped 
tissues. In such cases the air distends the mediastinal tissues, maki: 
sure on the large veins of the thorax. 

The extension of the emphysema depends on both the amount of « 
air and its limitation by the fascial planes. In some cases the spr 
along the lower margin of the jaw and does not extend into the face, 
distending the tissues of the neck. It may stop at Poupart’s Li 
the groin and not enter the thighs although the scrotum may be 
distended. In severe cases where it follows the deep fascial 
extends from the scalp to the soles of the feet and lies not only subcut 


but surrounds the various muscles as is very well shown in Figures | 
Symptoms.—The symptoms of the emphysema itself are characte: 
the crackling due to the air in the tissues which is only part of th 
picture, the general symptomatology of the patient depending on the 
of lung injury, pneumothorax, possible infection and other traumati 
panying the original accident. ‘The presence of a pneumothorax 
times difficult to determine without a radiograph, as the air in the cl 
may muffle the respiratory sounds and even in the absence of a pneun 
give an exaggerated tympanitic note on percussion. That this is 
the air in the subcutaneous tissues may be proved by percussins 
area such as in the lumbar region which is normally dull but whicl 
presence of marked emphysema of the tissues, will give quite a ty: 
note. Over the areas of emphysema there is pain and tenderness on pr 


Perhaps the emphysema alone is not the cause of death nor does it 


to the severity of the symptoms. 

Sauerbruch,- however, as early as 1908, reported a case in whi 
a crushing injury of the chest, resulting in a severe general emphyset 
air escaped by way of the mediastinum. He observed that the dist 
of this region caused much pressure on the veins of the chest wit! 
congestion, especially of the inferior vena cava. He operated on this 
in his negative pressure chamber and noted that after the “cutaneous 
the emphysema of the tissues disappeared within a few minutes. H 
opened the chest and observed the general improvement which occur 
the patient on the escape of air from the mediastinum. He states, | 
that the patient died later. ‘Tiegel * successfully treated a case of mi 
emphysema by making a 4 centimetre incision in the episternal notch 
to the trachea and applied continuous suction by means of a glass b 
over the wound with 30 millimetres of negative water suction for five 
It is, therefore, reasonable to suppose that in a patient suffering fron 
injury to the lung, with or without other body injuries, the pain and eml 


rassment to circulation and respiration caused by the marked distentio: 
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DOUGLAS AND MORTON 


on the lung allowed the escape of the air into the mediastinum, 





similar result would follow aspiration or suction treatment of the 
thorax where this was accompanied by an interstitial emphysem 
along the extra-pleural route from the hilus of the lung. 

It is not intended that these two forms of treatment be appli 
cases of traumatic emphysema. However, it is our belief that 


symptoms, prevention of the spread of the emphysema and perhay 


of life may result from employing these methods in certain cases, rat! 


following the advice of doing nothing as appears in most text-bool 
the danger of infection following small incisions under local ana 
warned against, as it might have been in preantiseptic days from 


lack of treatment has probably been handed down. 
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Dr. Emmet Rixrorp, San Francisco, Cal., said that inasmuch 


Douglas had mentioned several forms of acute subcutaneous emphyse: 


pendent of wounds of the lung, he might mention two in which ait 


in the abdomen, probably as a result of elevating the edges of the 


g 
order to lessen the trauma of reintroducing the intestines. A cor 
amount of air was left in the abdomen, and this after a few days 

percolated out between the stitches, and not an extensive but a very 


] 


subcutaneous emphysema occurred 


in the abdominal wall, so mu 


make them fear infection by the Welch bacillus or with some of th 


anaérobes, but the matter cleared up in both cases very promptly 
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